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"^3 (57) Abstract: It is considered that the disruption of the function of Rapl as an integrin adhesion regulatory molecule would closely 
relate to the pathological conditions of immune diseases such as inflammation, allergy, autoimmune disease, cancer immunity and 

2 transplantation immunity. Thus, it is expected that the clarification of the integrin adhesion regulatory mechanism by Rapl con- 
tributes to the understanding of the pathological conditions of these immune diseases and the development of therapies therefor. 

O P 30 is identified as a molecule relating to the integrin adhesion regulation by Rapl. It is found out that p30 binds to Rapl and thus 
controls its function. Use of this finding makes it possible to develop an inhibitor of the binding of p30 to Rapl, develop remedies for 
inflammation, allergy, autoimmune disease, cancer immunity, transplantation immunity, etc. and, in its turn, clarify the regulatory 
mechanism. 
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#□©£ tix\. ^<£^ t>© t$zM&)lz.m—~e& &f&tiZ> &©T& SCifct^^o 

5 y^i^ij+oT i ^m<D^mm^w\— tzm&fot lt«> ^©t s y&a< 

N ^vo^->x /< y x zfu y x h y y h -7 r x y tt—ytiztv&f & 
tu mk ($m 7;;KiLm ^y->x -ty>> xi/*-x v'Xf-f 
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£»c«£**.Tt>J;^o *3ffl«©#y^f-K«is 4bWte¥&"*?*©^r£*i 
WSL^f'f' K* -5 V U ^yf - K (Xte^ v R) **n 1 l®£Lh©T ^ J 

w^h^w^>^^mD\>(Db.mi h *>©. i i®bu:©t ^ y $?as©i&s 

T ^ JWB&k* 1 1®H± 1 —801!. $? * L < » 1 — 601®. $ £fc£f £ 

L < 1 —4011. $ £>{c£P3 L < « 1 —2011. 1 ~10Hft£) fcttTV* 

#W©T ^ JWBM(D 1 «Btt (0|*.tf> 1 -801®. U£ L < tt 1 
-601!. $ S>»C$f-£ L < 1 — 401i. $ bKUt. L < « 1 -201®. 1 —10 

1 —801®. j?IL<«l —601®. $ t: L < 1 -401®. £ £>tc*f £ L < it 
1 —201®. #(C(i 1 ~101Bte£) ©T ^ y ®^#wn$ftT^&i«i»*. 
&Xf 1 102LL (#J;U£. 1 —801®. $f * t < 1 —601®. $ btcif 3 L < 1 — 
401®. $ G>tc$F^ L < « 1 -201®. llcfilMOi&i') ©T S y®88aS*<Jf A 
3ftTi,>£#A3®^M3i&W©# U Klc^nSo ±gB©J; -5 {CT ^ y 

T^St>©&#£ftT.fc^£%;L&nSo $ t>^^{^-T€.im#:©— oTf* 
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%mWz33\, Rapl tp30©ffiSfpffl t LT©»^ttT1i^ < . Rapl t 
-r<S?Stt^WLT$^^n^#i-MPS«^^o Rap 1 ©^tl^^tt^oT^ 

M©Rapl(c^t-S^tt^WLT$X.l^#^W«^^o p30©«]^7g 
tt<££c o ^ & ©T& o T % <k l< 

wmmtLTte, mzjii* ^^h\ ^zfrvmb&m. 

. 4^©4bl%«&oTt>J;^o tt^ft^bl^i LTte. #iRtf#M¥6-2637 
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U— 7*4 x-y'S (leading edge) RO'/Xte^P^-y K (uropod 

) oi&fmm, lfa-1 ©^stt©±#. y**>r>$ijaf:t-<fc*T ceii©^^ 

tt©±H. iBfl^^©±#. ^fflflS^^CD^I^; "C)CCR¥^tJ>0?.«C'D44O U ^ 
MJfcTa— >a> (redistribution) <Dffl& $L#:iC<fc&T cell UrT^- ( 
TCR) MO^DX'J^ (cross-linking) ife-Sl/Hi^TM >^©fU^- 
£3«©@ffifM> LFA-1 ©U— r^V^* i7^7X^'J>7 (clus 
tering) N LFA-lOffittfb. »W^p30©^^b, 'J-f>f^ x y i?7? 
©LFA-l©*5X*U>^£p30^9E4L ^&#14©T cell-APC (atigen- 
presenting cell)IW©3 V 9 Ja.V- Kconjugate)^J5fctcJ:S^M^©LFA-l 
&.tfp30<D£#»> yf^'J >fe#i4©aS^:«ii. T cell©ffi*B&& T ce 
llcDSMAJ^^df^^Plf £tt& (Koko Katagirib. Nature Immunology, (8): 
741-748) o 

*¥m<D*9 u-^v^m©sij®«a». Buis(a)i¥©^-rn^©?£«© 

--y>fir2>m&te, mioJMte'Mti&ZftTb&^o (a)^©^U^^F© 
JgSttf bWfiaitt*^*^ t&&© <k "5 {cGT PgPWfc&ffl ^ vriStef W"*o gs^ y 
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o 

UiB(a)i*©tf U KiMtB(b)^©^ 'J F£©M£rte> ilSMMt 
x.tef 4 XJ~ ^{CT 1 #~ 3 Bm $f * L < te3#~2B#{l.l «t L < 1*10 

»&&<eiffl$nso wMiLm 0j*.wro. osx Tween2o dmmzn&o 

BmXb^ft*3W^«K*ix fij§3(a)i¥©tf y^f- K£tiflEG>)#0# y 

'J 7i:teffiJiB(b)3£©# U F©^ vftn? t> J: V v, irtitt^ 

ffiHB(a)»©#y^f - K*^rt*»c^$Hi:S«^»cti. futB(a)il©tf 'J^ 
^ K*H»ffe8k ftffB(bM©tf y FtttlttOB** Ca6j®£ b/c 

^{c|tjiB(a)i^©^ y - F&i&taLTt>&\,\> m±©)IIU?-e«] LfcMIBCa 

)#©# y ^/f- F^ «nE(b)8f©# y ^a^s^m j ^©^^#T-t? 

3 vu «HB<a)»©# y FiaaeaDse©* y ^5=- f 
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i&moM y --xmmz&^-z. timm&# y nested* 

T U T^-T AfcHS^* C i*<pTtlre*S (#J;^t;fBIAcore.Pharmcia£g) 

ns^y^y^Ko^^fNffi-r-5ii<i:*^i'e*>So «*>-£x itufe(a)f¥© 
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y-y— f-y^ic. m.&&t> J £<Db?- #©^y^^K£^4£t!\ mfeitLtz 
ft^{d^T©«t*5«Cfrx.ldf<fcV^o 3flJ6»;HrV-!h- ^y^CMS (Biosensor 

no zfemtLTtmctimcDtf y KiisaiB(b)»©# y Kt©*a 

&&ib&(D—tt^yV-rv7±\zmfeik-?Z>o -ftl-fr-h, BDC/NHS7K^(2 
OOmM BDC (N-ethyl-W -(3-dimethylaminopropyl)carbonate hydrochloride), 50 
mM NHS (N-hydroxysuccinimide)){C e fc^-feyif-^>y7 p ^it>fkL/c^ HBS'< 
y7r-(10niM HBPBS pH7.4, 150mM NaCl, 3.4mM BDTA, 0.05% Tween20)(-J:«9 
■fe VU— v ^^gfe^So &fcHBS/-< >y "7 r - L/dfflratflSfiMB&W 
U -"W" K*-fe «y -/{c:^4$-t±-, @5£^bf So HBS'<y 7 r -K: 

^^y^r—^v'f^W^&L-. 3-9 J—)V7^ V^g(lM ethanolamine hydroch 
loride, pH8.5)(-J:«5-fe>1^—f-y"/±©^£^^Dy^«o m*HBS/< 

icig» LteS*©# U K*ftAtSo c cd £ § {c-fe >-y— ^ >y ^tcH^k 

$n/c^ y YK^-trn'mm^m-t^ y K©*te#*>^ 
•5 — y wcg i §^ ^Tts^N-^&A-r So * tzmmmfr&A-f 

*ikifirf«ciitc«fct). gift©fti^£l&tB> ftStSci^So ^f&Wc 
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t**T**o JfcWttRltt5t*LT^ «^«»'P. 33 P, 131 1, 125 1. 3 H, ,4 C, 
5 7<f y 5/ a.*-***/?--** (HRP\ £ * h fef. £ - j/^ 

£3o ^t>^s i^n*vD^y^^F^#tr^t^-/u-hicjn^ — w& 

-So 
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H^icffiffl^ns^y^f- Fim^L^o^y^ k*4W*j»obbw-*h»*l 
y ^-/f- KictaK&cftt <t fete t> #©tf y K*«*k$*N 

mmt&o -ftet>t>. ^L<«^*i-^$^--^©^y^^K(cK 
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-^©^ u^yf- f^^i^- hKiB?L& 0 mm^nmm^tu^m^ > v 

ommwmb. m^m&mmt^&Kimixmm-t&o m$m<DW& 
imwK^x, m^Ltz^v^^v^mxi.mm-th^tLx, 

h LfcSL ^LT^urv^^u^y^ K<£r-e©^U^f- F£# 
SWl^5H^^0H^#«^iamtSrM#ici k> wmx 

»cu-cfr5 c *o -r^b^ ^•rti^o^u^y^F^ti^^yu 
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mm^mm-t &=&M>tK& q # »; v^mxmm-t &<> tk&xmm 
3Er©#y K^^i^-tir-So >r b Lfcgu ^lt. ^-lt^ 
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;H¥£B£s Ctib&J Y^-^o -f h©3L #te7f>Ls£i£l£ 

^t^c^n^c^';^-/^ F<hl4^L/cltii©^y^ Ki£^£HftK#^jta*-S 

o 

J:^#L<^ &¥£WfeWtz%--£ L < teELISA (Enzyme- linked Immunosorbent 
Assay) {^^©^{cUm 9 <£„ -frtett, ffoD^-f^ Y\ M 

>L«6 xHisiH^L/cHUlB(a)l¥©^ U K*Hffi^<y 7 r-(0. 1M Na 
HCOa, 0.02flNaN 3 , pH9. 6)iC<£«9#$?-rSo 96^©-T Ay 71^- hCNuncM 

^ y N *, y77 _ (PBSt CO. 05!K Tween20 £ ft & «k -5 M Lfc&O) T? 3 IU#^^^fe 

PBS fc^S0#Lrt:5X BSA (SIGMASSD ?£$£200 ul&iJQ*-, 4°C^— Bfe7*P 
y*V^«o ^(C^<»y-7r-T ! 3lHl#^^U »^7-W BS 
A, 0.5SWween20, PBS) T^IRLfcffe©^^ h\ mtfFLAG <hMfr£r LfcffflBCb 

y Ft&sffi&s&mm., 4 °c~ma-e 1 #~ 3 urn *f t l 
< 3 #~ 2 mm, l < mw~3o$-m<< h-r&o ? 

7 7 -X*&K%3 HBfe^U y 7 r -^3,ag/ml}dH^Lfcv^XiaFLAG 

M2^(IBIi£) &100#l&ftta&D*~ MiST 1 H^H V*^- h^So #fc 

•7 * 77 r * -^IH^^* XlgGJrCffcCZYMEDSSD £100 # l^i^n^U 

WL (11^7 7 7-; 50mM NaHCOa, 10mM MgCh, pH9. 8 (Clmg/ml©m^{C^ 
^ Lfcp- "7 x. -fry tX7x-h; S IGMAS!D £100 u l^icft]^ 
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mZ&tzmz.mw&VWtfiM^J ZvzfV- Y U -^*-(Model 3550, BIO-R 

■jmm<D7.t V^^K*t±N High Throughput Screening (HTS)&{£ffl-r 

ttnt'-y H^oTfrTCt^t-M-v'aWfcU High Throughput screen 
ing *^-r*C<!:**r$*o ~tte£>^ Way*?* b\ flIAtfe xHisim^ 
Uy!:t3IB(a)»©#U^f- F^»<7 7 7 -(0. 1M NaHC0 8 , 0.02K NaN 
a, pH9. 6)(C «fc fjSgJRf So 967*:<7M TV- h (NuncfiD ©fefctc^ Lrt 
C<D7\qm.^MSm^. 4 W- $H r-lhSo 8fej*'<y 7 r -(PBSfcO. 

05K Tween20£ft&J:9ffML/c&©) 3 |l|#ft*8|gjWk PBS{C*£fi?L*:5X 
BSA (SIGMA $g) ^200^1^^ 4tT-^P>y*^m o fcf^ M 
X_tefBiomek 2000 HTS system (BeckmanS© v ^syfc&D* J* J ~f\s— 

iLTteBiomek 2000 #&.^(BeckmanSSD £>S^teMultipipette 96 
^(SagianM) £JB^<5 CI tX'^f 1±J TV- h#ft^©^©#&^£©l&£ 

U- h V* v is * —OBI o TekSSD iffll^CimSo * fcs W&ZDfflfeK 
^SPECTRA max 250 ~fV- h U -^-(Molecular Devices§£) ^ffl^-SCi^ 
£3o ^P^At*KT©tS^*4sctt-9<J:9iSflfe^"So TO»<-y7r 
-T?3HI#^j5fe^U tttttWt^R^y^r-ClX BSA, 0. 5% Tween20, PBS 

n > h p-;i^s.uqitt3 > h n-^sts cne>* 4XJ~^&T? 1 3 B# 

IHk L < tt 3 £I>~ 2 Bfflk «k L, < tel0#~30#HiH r--f& 
o ^'<y7r-T?&ft&3|IHfe&U ^^'yTr-TSOOO^cf^L^^if 
^$tMB PinHfitftCNew England BiolabsSSD £100 # \&K\zMx~ SareiB# 
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5E#^^U f£fe^ »<y7 7-; 50mM NaHCOa, lOmM MgCh, 
pH9. 8(Clmg/ml©agiC^L/-cp-- hP7x^7tX7x- h ; SIGMA M) 

£ioo # l^-Tacftpt. &tzmzmwrz(Dmfa& ; & v-r ^ p :/ u 

- h U— ^— n BiomekTV— b >j — ^-(Beckman/Molecular DevicesSD 

# u - K**neryj$5fe©a3t^ y^^R<J:©i»^ »; Yt*z> c <t 

^^^^^KFa^^^li^^-^lJ (PRBT. fluorescent resonan 
ce energy transfer) ^I^JCii^S (A. Miyawaki et al. Nature vo 
1.388:882-887, 1997; N. Mochizuki et al. Nature vol. 411: 1065-1068 j^fetfc 

^fttfj-rsto^So bm<D7£v^9Ytn&s&t?>'*?n 

(YFP) i©a^y^f-KO?SH4Sx 0))»©#U^f-K<i:fte«3t^> 
'W; (CFP) ieDHfc^#y<^Kt*«*ftSH4-*o l»D#U^^K*^S 
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^T^W©JsfcefcS^?*S433nmT?ll&iB-t*S ^<D^J^-i)<m^ 
tl&o tot, (a)S¥<h(b)il©^U^5 L K©^^im^^cfc9^b^<& 

x*;l/4M£IWTO5l>U 527nmCDim6^^>-rS©T\ i$i^N-©^T> # 
^TT®^©?l^£i£Sl&« C (a)2¥£(b)i$©tf U ^ff- KOfif^ 

*P3W«>fk-^i?*<x^y-->^$n*o 3b^i^.*^-$£S!j«. tuts 

(CFP) *<x^-^~*i^7?#^*J:9tt^rt-^t)*5Ct)x c©l§ 

ochizuki et al. Nature vol. 411: 1065-1068-<f>WsSfcfclB GPPi^W^-T ^ - 

xJi* J. Sambrook, B. F. Fritsch & T. Maniatis, "Molecular Cloning: A Lab 
oratory Manual (2nd edition)", Cold Spring Harbor Laboratory Press, Cold 
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Spring Harbor, New York (1989); D. E Glover et al. ed., "DNA Cloning", 
2nd ed. , Vol. 1 to 4, (The Practical Approach Series), IRL Press, Oxfor 
d Uni versi ty Press (1995) ; B*m)&£M. SW^V^mmm. 1 > 

3B*IU . M&4k&mA (i986);H*^b^i. m&i\&mmm2, tttt 

Ill dfliM-DNA ®ffi) J s W&Vc&mK (1992); "Methods in Bnzymology" 
•>U— X, Academic Press, New York. #RWfR. Wu ed. , "Methods in Bnzymol 
ogy", Vol. 68 (Recombinant DNA), Academic Press, New York (1980); R. Wu 
et al. ed., "Methods in Bnzymology", Vol. 100 (Recombinant DNA, Part B) 
& 101 (Recombinant DNA, Part C), Academic Press, New York (1983); R. Wu 
et al. ed., "Methods in Bnzymology", Vol. 153 (Recombinant DNA, Part D), 

154 (Recombinant DNA, Part E) & 155 (Recombinant DNA, Part F), Academic 

Press, New York (1987); J. H. Miller ed., "Methods in Bnzymology", Vol. 

204, Academic Press, New York (1991); R. Wu ed. , "Methods in Bnzymology 
", Vol. 216 (Recombinant DNA, Part G), Academic Press, New York (1992); 
R. Wu ed. , "Methods in Bnzymology", Vol. 217 (Recombinant DNA, Part H) & 

218 (Recombinant DNA, Part I), Academic Press, New York (1993); G. ML A 
ttardi et al. ed., "Methods in Bnzymology", Vol. 260 (Mitochondrial Biog 
enesis and Genetics, Part A), Academic Press, New York (1995); J. L. Cam 
pbell ed., "Methods in Bnzymology", Vol. 262 (DNA Replication), Academic 

Press, New York (1995); G. M. Attardi et al. ed., "Methods in Bnzymolog 
y", Vol. 264 (Mitochondrial Biogenesis and Genetics, Part B), Academic P 
ress, New York (1996); P. M. Conn ed., "Methods in Bnzymology", Vol. 302 

(Green Fluorescent Protein), Academic Press, New York (1999); S. Weissm 
an edL, "Methods in Bnzymology", Vol. 303 (cDNA Preparation and Characte 
rization), Academic Press, New York (1999); J. C. Glorioso et al. ed. , " 
Methods in Bnzymology", Vol. 306 (Expression of Recombinant Genes in Buk 
aryotic Systems), Academic Press, New York (1999); M. Ian Phillips ed. , 

"Methods in Bnzymology", Vol. 313 (Antisense Technology, Part A: General 

Methods, Methods of Delivery and RNA Studies) & 314 (Antisense Technolo 
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gy, Part B: Applications), Academic Press, New York (1999); J. Thorner e 
t al. ed., "Methods in Bnzymology", Vol. 326 (Applications of Chimeric G 
enes and Hybrid Proteins, Part A: Gene Expression and Protein Purificati 
on), 327 (Applications of Chimeric Genes and Hybrid Proteins, Part B: Ce 
11 Biology and Physiology) h 328 (Applications of Chimeric Genes and Hyb 
rid Proteins, Part C: Protein-Protein Interactions and Genomics), Academ 
ic Press, New York (2000) f«£^{c|BS|(D^*>S^W^c:^lffl$tlfc^I2 

m&Ximtfc Ltz^f- HJ^tCfc t) SI LTL ^ <fc 9 2 

=f- y\ * y =r^9*f- k& & i ^i^f- k# y ^ i fc^-fr ihti^mx © &© 

tffcSftSTS y®^©T^y&&#WLT^TfcJ:l,\> #y ra> * 

*u&<#ge («) tt-scii tut -5 o y Rdra*. e>ns^ 
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gii^. V>mt, ?Ji<?^>WB&<D7-fifrtf*^Mb. TK^bS. 

t/ADP-U^^Wb^^f 5>tU ^JX-teT. E. Creighton, Proteins-Structure 
and Molecular Properties, Second Edition, W. H. Freeman and Company, New 

York, (1993); B.C.Johnson (Ed.), Post trans lational Covalent Modificatio 
n of Proteins, Academic Press, New York, (1983) (Wold, F., "Posttranslat 
ional Protein Modifications: Perspective and Prospects", pp. 1-12); Seift 
er et al. , "Analysis for Protein Modifications and nonprotein cofactors" 
, Methods in Bnzymology, 182: 626-646 (1990); Rattan et al., "Protein Sy 
nthesis: Posttranslational Modification and Aging", Ann. N. Y. Acad. Sci., 

663: p. 48-62 (1992)^©ISfB£#Rre£ £o 

*^©f^^p3o * >A^fi lt^ m i u ^-f^ kot ^ j warn. 
*BEHk * s H34>tt < <h £>on^ ^nm&, & s ^ wpk < t <t *> 

cfcOSft^Rtt* $>&^te4>tt< <tfc95X JBLt©*BI^Bu £SWi4>&< i t>98 

$mM(D t hp30 U Fi LTte. El 1 07 ^ 7 MW&q<?>£ffiXl* 

LtzTxJ &&m 5 fiKJL #?£ L < mO«l±. * fcfiF * L < ttHHBBlJb* $ 
bt-^L<«3(H@JBUi. ±WtL<mom&±. *iz&£L<tt5m&Ji. 

±. $ e. »c*f * l < mmsLt. *> o t & l < «ioo ^ * fc*f * l, < 
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*«rn-Kf St>0^#t--S) . =i- hWiJi-P^=J K> (Met £=3- K« 
9Mt'J>tl < i t>50%©*il^tt£#$-*7 ^ -/MH32?IJ*»-&S.oH 1 #<i?©7 S 

£5tt*>'<*R&3-K*:SWt&» — *ISDNA s Z^WBDNA . RNA . DNA:RNA 
/W^'J >y h\ ^DNA ttif®«l(re*t)x £fcfc YVJ ADNA . h h^V ? -y 
^DNA h b« • »£^©cDNA. £rJ&DNA ©^*V?£>oT& 

j;^ 0 &m&9>'*9n%3-\ : ?-2>imi<Di&&®&M^ wsk 

Sl^iJ© 9 ^<Z>a£R L/c 5 m^Ltom&^k Iff £ L < moj@£ihDii&se?ij. 
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mmx&tuds <tfs\<Djjmc&<o, 3mm(D*y<?m cmi* hikmij 

©p30 fy^W) *P<dt ZJM&ffiMM&s W)ute£LTs z-titmm 

y^DBfc^ti. 0>]xJ& ^S^ffl^TrfctlW rTransformer Site-directed Muta 
genesis Kit J -p TBxSite PCR-Based Site-directed Mutagenesis Kitj (Clon 
tech*±$© &m^Tff5£tim$£e&*), £/c, ^-efctlfcT TQuantum leap 
Nested Deletion Kitj (Clontech*±$£> Kt'&m^-Cfto CttffilfcZ&Zo 

mm* t lx its H*&.ik&&Ms ^m^A\^mmm i . &b 

T>m$k II J % P105 OSi^ci) s mM^|sIA(1986); aXSLtt&gMs 
&4b¥^Sfclfc02. III Gfelglx.DNA W) J . p233 0£M) . SOetftS* 
|f]A(1992); R. Wu, L. Grossman, ed., "Methods in Bnzymology", Vol. 154, 
p. 350 & p. 367, Academic Press, New York (1987); R. Wu, L. Grossman, ed 
., "Methods in Enzymology", Vol. 100, p. 457 & p. 468, Academic Press, N 
ewYork (1983); J. A Wells et al., Gene, 34: 315, 1985; T. Grundstroem 

et al., Nucleic Acids Res., 13: 3305, 1985; J. Taylor et al., Nucleic A 
cids Res., 13: 8765, 1985; R. Wu ed., "Methods in Bnzymology", Vol. 155, 

p. 568, Academic Press, New York (1987); A R. Oliphant et al., Gene, 
44: 177, 1986 tt^KSBi^^W&ftSo mtf^^lJ ? K 
tt^*5pJffl«tiflKfiJBBE»»A» (Smmmmmm^m (Zoller et al., 
Nucl. Acids Res., 10: 6487, 1987; Carter et al. , Nucl. Acids Res., 13: 4 
331, 1986), hg£M^A& (cassette mutagenesis: Wells et al., Gene 
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, 34: 315, 1985), fflP8M£5$&S£&A& (restriction selection mutagene 
sis: Wells et al., Philos. Trans. R. Soc. London Ser A, 317: 415, 1986), 
• X3r+V— (Cunningham & Wells, Science, 244: 1081-1085, 
1989), PCR Kunkel&, dNTP [ a S]& (Eckstein), mt8B&W$fl&L 

ic^e-?* & :i» 0 t^mt^omm^ mm m 

m 0. 001—^71000^ U £ L < H*J0. 01-&J100 te. <fc W£ U < te&J 0 
. 1 — 5^720^ $ L < Ji$J 0. 5~#j2 fe) C <hjW£ U^s CtL 

fciibm Mx-wrim JMbk*^ M> film 'Jyf^^ci^i© 
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iS? 9 Y (j8-gal) > ^ h-X*§£r* (MBP), f-* V-S 

- h5 VX7x7- fe? (GST), f-jfl/ K^S/y (TRX)Xte Cre Recombinase©T 

* LTte. WU£ AU5, c-Myc, CruzTag 09, CruzTag 22, CruzTag 41, Glu 
-Glu, HA, Ha. 11, KT3, FLAG (registered trademark, Sigma-Aldrich), Omni-p 
robe, S-probe, T7, Lex A, V5, VP16, GAL4, VSV-G ftgifl&fbtl&o (Field 
et al., Molecular and Cellular Biology, 8: pp. 2159-2165 (1988); Evan et 
al., Molecular and Cellular Biology, 5: pp. 3610-3616 (1985); Paborsky e 
t al., Protein Engineering, 3(6): pp. 547-553 (1990); Hopp et al., BioTec 
hnology, 6: pp. 1204-1210 (1988); Martin et al. , Science, 255: pp. 192-194 
(1992); Skinner et al., J. Biol. Chem., 266: pp. 15163-15166 (1991); Lut 
z-Freyermuth et al., Proc. Natl. Acad. Sci. USA, 87: pp. 6393-6397 (1990) 
tSiii) o mm^imLfz two-hybrid &&fiJJ3T?£ ho 

Wmits tf^y/XM/'ThTf^VJSOBiotin Avi Tag. &/t%?&t&Qm 
te<TOfcoT<fcl\> mgfo&frf&Wl'M.t Ltd *-«7>*^y (Aequorea vie 
torea)^:i , CD^^^^y^^©^fell7fe^^" ? ^S(green fluorescent protein 
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: GFPX ^ft£&^Lfc^#(GFP'<UT>h) . m*A& EGFP (Bnhanced-hum 
anized GFP), rsGFP (red-shift GFP), M&Wb?>'<?M (yellow fluoresce 
nt protein: YFP), fife/StftPyWR (green fluorescent protein: GFP), HE 
&&}bjry'W&. (cyan fluorescent protein: CFP), ^feB3t$y*V% (bl 
ue fluorescent protein: BFP), ^iis-ifr (Renilla reniformis) S^CGF 
P ^tWbnS (^Mtjfell> W®^W#XhyyA«^*iWlffi3 

-gfp i/^^-^-^y^ m±*± (2ooo^)) 0 ttz, ±Mm-&?y&&mmz 

^ 3BJM.^V«^Kt4x mil SBf* K-TSDNA 
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ffl&k &%fflB&mtete77X$ K r p BI12U ^ TpBUOlJ (Clontech*±i$D 
IifflW^7X^ K TpBT Expression system J (Stratagene*±M) ^ TGST 
gene fusion Vectors J (Pharmacia #4© . te^WMfeM^te?'? * ^ K r pM 
AMj (Clontech*±£lD s M&ffltifaffilzfc?? X 5 K r P BacPAK8.9j (Clontechfr 
|g) &<^W£tl£o — -CDDNA ©3fAte> #lRte\ Molecular 
Cloning (Maniatis et al. , Cold Spring harbor Laboratry Press) (cfBffc©^ 

sds ^m^^^i&^^tem^^T^-pci^Rr 

t/c, *f£BJte. p30-Rapl^©W-^©^^ci:-{cMigL-^!jffl$nS 
^y^!7%fl <£f £ zi — K"t* 5 DNA £»nr-£o MJA te. ^^^L/^ofcBfr 
W^^n- K W#(C$IJPS«^ < N ?J ADNA N cDNA 
. Ifc^l^&DNA t££tf&£tlZ> 0 *f J ADNA te. ^^^knfc^&iC&o 
TMLfcTV ADNA LT> ^©DNA ©i£SI2?iJ (^ij^.^ 0 1 Jcf2 

*&<Z>i&^gS*J) CfFM L/c^5 T-^ffl 1/ ^Ttf U ^ 5 — fer • x > • U 
T ^ 3 ^polymerase chain reaction; PCR)^T9 C (htCck 9ISRt"<5 £ ti)< 
nJtlTab&o 2:7^ cDNAT&ft^ (Maniatis et al. Molecular Cloning 
Cold Spring harbor Laboratry Press) Kl£i9fflB^£inRNA£S3§5lU 
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i)**$m?&2>o yvADM -^cdna«, nm^& <o ?j adna ^i-t^u- 

^fflrtM^ PCR tit, — fmi^ Saiki et al., Science, 239:487(1988); 
*H#fr^ 4,683,195^•BJ*ffl* : ^^i-Iam$t^/•cJ:9^^^l-^ 0]*.fcfs ft 

^ ;«0Itff-5 c t^l>©^So HMfticte. PCR &rzm^&ti& 

3K>*^«>tlWffTf**«k , 5»=»iU £fc3'»J©:/^^-<hLTte. '> 

< tel8~35l@©i£S^ U * Ftimfbti&o 

PCR ti> ^M^^^©^*S^'^^^^^^ (c ^^^^^ t;: 
«fc*5fr9Ci*n?t-S^ #ij*J£ ±IB;£iS£©itk R. Saiki, et al.. Science, 
230: 1350, 1985; H. A. Brliched., PCR Technology, Stockton Press, 1989 
; D. M. Glover et al. ed., "DNA Cloning", 2nd ed., Vol. 1, (The Practica 
1 Approach Series), IRL Press, Oxford University Press (1995); M. A. Inn 
is et al. ed., "PCR Protocols: a guide to methods and applications", Aca 
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demic Press, New York (1990)); to J. McPherson, P. Quirke and G. R. Tayl 
or (Ed.), PCR: a practical approach, IRL Press, Oxford (1991); to A. Fro 
nman et al., Proc. Natl. Acad. Sci. USA, 85, 8998-9002 (1988) t£g\z1E& 

pcr « N ttm&item&Kte, Mx.i-&m (wu& mk&mm.izLx&j&zti 

fcDNA; 1st strand DNA t&& tm&B&K^^XT*?^ V^ftfc^-f 

lO*%j£MWs%t (Taq DNA tfV / 7~tHzmiZfLX^& , dlWPsC-r* 
^i/ZZ l/^r is KH U y!?dATP, dGTP, dCTP, dTTPOM^l) . Taq DNA tf'jy 
^-^^JK^^V^TKi^-r^o ^^3^. M*-fcf> GeneAmp 2400 PCR s 
ystem, Perkin-Blmer/Cetus &£*©glrtf-^vl'lM ? 5-£ffl^T— ttWttPC 
R iM?;l^^TK<?:©-!M *;1/&25~60HHR t>iS*T&<N ^gO/c&OlM ^ 
ttt*«BWK:*i:T3a^ttIaB»i:«cii**T?*«o PCR lM*;Wfeft£LT 
W^-tis ^£90~95°C 5—100 U >^40~60°C 5—150 #\ #§ 

65~75°C 30 -300 #©1M?;k *F£ L<tegEtt 94 °C 15 |J\ T--U 
58 °C 15 fsk #ft 72 °C 45 &cr>-*M 9 >\4?mf btiZtil^ T--U V^OR 

ct^sci^u^ #gKfc©ii#rafct> asiooobpoiig^/cDi #g 

&<S 0 #S>*lfcDNA CD^SraJti. r>>-^a:yif-Model310j (ABI *± 

y ^ ^ l/^-f - KT. iff L< &*J5 y 7*** 7 9 Is*? F/O^W^tU Angew. c 
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hem. Int. Bd. Engl., Vol.28, p. 716-734 (1989) lc|Bffc$ftT^S«k?ttJPEfcl 
O^ft, Will 7tX7th'JiXf^ 7*X7t^f^ "7*X 

te^nJ£Lh©«£ nfc±gS^W LT^TJ; < N mil -< -/ >te£<D?3& 
BfT^O&gfcSrlTO Lfc «9 -5 tell / W ^ U ^ -if- a y&m*W%-t%> C 

-e^^o >«x dna tig<Dffi8&&mirc\,^-* 

itm mmmte£**MLtz&, ^onw emu m^^) i- 

^ y 'j ^ -if- 3 ytmits wmto35~mo°c. «fc i9#^tete&5o~#i65 

tt*H*Bi lt*t-3 e: tT&^e^ So -? u ^-tf- 3 v«ssti 

^55 o c^i8^r B i^Tbn^o ^w7*'j^Hf-> 3 vfflfftiLm 

^^{c^ffl^tlS^CDO^^^^ffl^^Ct^-ri. Rapid hy 

bridization buffer (Amershamft) ^i^ffll^C i*^#So ij©¥Lfdfift ( 

Mxji ©gswrat lt*i r^'j^MtsWi^b 

©@^«<tl/ai ^iI&j40~&J 100U «0iStete^7O~&J9O o C 
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^-tt£'©ffi#£^80Xr£#j2 ^*-*>y-?&£t\z&*)mfeitt>¥7t>tl& 

WLtflM NaCl x lmM BDTAfc^tf 0.1% sodium dodecyl sulfat 
e (SDS) #W 50mM Tris-HClMM^ pH8.0 tt^TSfe? d£te«fc*>fr9 

t>©©+^&«>0TffflC^SCi^T?^ T^U^ffiS<bLT«> flfctf* 0.5M 
NaOH *5«fctfl.5MNaCl &&frt&WSiZ*Wf&Zbt)*V^ ipffi&tLXte 
. 0Rk^ 1.5M NaCl #W 0.5MTris-HCl MSftfe PH8. 0 
•CSn 8Mfifc£l/Cfck #Jx.te\ 2XSSPE (0.36M NaCK 20mM NaHzPO^i^m 
M EDTA) tl £%mf& d &o S fc'H"/ U ^ -tf- •> 3 >M{-^3Jl-6» 

N ##p»$rtjy w ^ u ^ % > a >®*>*S& <*fc#>^ iBBtzJtS £T<8¥ L*r 

o C©^ I// W ^ >J ^ > 3 >«Bffit^ «^-«n ^ I" W ^ U ^ *> 3 

[50% formamides 5XDenhardt' (0.2 v/lfitftT;!/^ X 0. 
2 % polyvinyl pyrrol idone) . 5XSSPB. 0.1 % SDS. 100 /zg/ml 
^T-DNA ] tt£fc«U 5&35~»°C. $F£ L < «$j42°Ct?. #J 4~&J24B#P B 1 

&\ #J70~$J100 °C. #F £ L < teftllOO *&l~«5l80»Hk *M:L<fctt& 5 

xhy^x>hWill «>Ltf^-MJ^AM»cHU ^15~#j50mM> SF 
£L<te^9H$40mVk «fc*)ftF£ L< te^l9~&j20mMT\ flfltfcol, vcttt&35~ 
#J85°C. L < «&J50~£)70 o a £ t> *F£ L < J^60H&65°C©^£^-o 
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p -t^w Bfc < ttif LTfr c>^tbMS^-r S C &o 7 -f a* -tt if© 

s&©#&%&ygte. ^^-^ifrffiffl $ t> ©©^ e>at^T?ffl *< *t*t 

Ci^T?^ flMU£ 0.1 % SDS^W 0.5XSSC ( 0. 15M NaCk 15mM ?^>m 
X.^ SM^ClOOnM NaCl *5<fctfl0mM MgSO 4 #W50mM Tris-HCl ftgjftu pH7. 5 

m^>j ^ -fef- •> a «fc >r y -^cdna5 -r y -ft 
^T9di^-et^»o ^P-->^tiT^-sh hi^©cDNA5-ry5y-. 

fcCB*©h h&2fe©^&£W£g^I& (#icfck t h©Hiu *2^*k 

mm, amw-mmmm. tiamm. 7^77-^ y >^ ? 

b§> Ms im /js»s *8§> mmmmm, &mmmm, *&m 
mm, mmmmm, ^mmm^t^mm-mm, t$ bim&wmmmm, # 

4 -7 s ? y -fck mmon* ©«i*cDNA5 -r y -^ffl^ffl-r & c <t 

#^ ^RtfStratageneti Invitrogenfcb, Clontechfctft Efc g>7lT|S£ ftfccDNA^ 

tzMB&^'fZf? 'J -> #>Rfc£k hPl artificial chromosome $V ^ v 

zf? y —(Human Genome Mapping Resource CenterX h h$L1$cDNA^:/5 y — 

«*S^{i^BWIIW^G»«^i$nA:k h^V ^ * ? DNA^-T^ 'J 

t h^cDNA^-ry^y-^P-y^^fflLTx^ y--y^*-e§So 7p- 
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DNA5^U h (Boehringer Mannheimft) tti'^ffifflL 

"Cnf? C£jW&So M*-t^ random : priming+y h (Pharmacia LKBfct Upps 
ala)tei:£i£ffiLT. ^P-^fflDNA £ [a- 32 P]dCTP (AmershamldO^^T^ 

Wf> ^U-fen— ^7^x> r-jS^4>#H& (Molecular Cloning, a laborator 
y manual, ed. T. Maniatis, Cold Spring Harbor Laboratory, 2nd ed. 78, 19 

89) \ nSffiffl£t5i&z.&*)itmt&Zt1t)*V%&o 7 7 -»i^bli 

&tlA:7r-^«J:<?f*TOiSft (lOmM MgS04#W50mM Tris-HCl 8ffj?& pH7.8 ) 
tt«»r»c!l9BU DNase I *5«J:tfRNase A tt£T#8®|fex 20mM EDTA N 50#g/ml P 
roteinase K &tf0.5 %SDS ffl£*tt#feta*L &j65°a fal B#Ra#&Lrt:&. 

JRS-fcK ^(C#t>n/-cDNA &0%^2 J -JVVV&MOmU TE^fc (lOmM EDT 
A #*flQnM Tris-HCl Sfflrttu PH8.0 ) icMt^^i'Ull^nSo g 

±, ^LT#^©^(c(i95X SLt~C\ #tcjtf*L<«97X JBU:T?*oT«kl>o 
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x.^, gene clean kit (Bio 101)fc£©Tf3lR©ffiffl*v h&ffl^Tfl&fcH^So fi& 

£®lcjSC5*5|d«£:T4#lJ * ? F*^— feftt^iCfc?) 'J >SMbUyfc> pU 
C18 ft<*:©pUC ^^^-tl^o^dt^^X^ K y <^^-{-^1'^-^3> 
U 3 > tfr- V h«^@fem-T So ftfcPCR « * 

(Di&m&ifeffltitZft&o PCR Wto<Dtv~-yy\^ P-Direct (CI 

ontecfofefc), pCR-Script™ SK(+) (Stratageneft), pGEM-T (Promega*±), pAinp 
™ (Gibco-BRLtt) tagO^mozf^^ K^^-^ffl^SCi^fctPfeSo ^ 

)l>\iW k/tDVi/V Mk, ilJV^U/-^>iS>m, TPB H&tffik* PS 

53Wr*n z>tit&tt& s \ > tt*niiiKWt=:i^i^^"cff -5 c s (d. 

Hanahan, J. Mol. Biol., 166: 557, 1983 tig) 0 gtfti^SDNA <&#lt^S 
tzl&lzte^ iS*^¥PCR (polymerase chain reaction coupled reverse transcrip 
tion; RT-PCR) % RACB (rapid amplification of cDNA ends) &MJ%ir2>££j)< 
ft$k&o RACBte. M. A. Innis et al. ed., "PCR Protocols" (M. A. F 

rohman, "a guide to methods and applications"), pp. 28-38, Academic Press 
, New York (1990) tt£lc|Bifc£*l;fc^iCt£oTfr O d<b*^^5o 



3X^;P17r-^ F BH\ YAC ft ^^PlfflTf* So jftUttA7r^ 
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-j&^tfktlx flRtfCharon 4A „ Charon 21A, AgtlO. AgtlL 
ADASHIk AFIXII . A BMBL3 . AZAPII ™ (Stratagene*±) te<^0«BT£& 

, ^7X> FpBX . pMAMneo . pKG5tt£'CD^ ?-im&<fr, Tf ETi¥ U < i&Bfl 

i-^^otm^tm^Jm^ mz.& M§m, mm, cho cos im&zrz 
alt. mfecmm : '*:¥m-t& h^yx^x-^ift^^iiim 

£o »<hLT«. m»»WS>*U #Rte\ t^x, 77K ^& 

DNA ifM-^#ALT. h^VX^x-y^l^^fF^-rSCi^T^^o fiffig© 

h 7 >X7 x ^ 3 > Lfc, 293T«, 

cos-i w&te£<D^n\z.MLtzwmmwi£%m^xfto c <h#n?#& 0 

JlsisVAm F. L. Graham et al., Virology, 52: 456, 1973^i:') N 

DEAB-t^X h 5 (0RWf. D. Warden et al., J. Gen. Virol., 3: 371, 

1968ft £0 ^ ho^U-^aVS C^Rtef. B. Neumann et al. , EMBO J, 
1: 841, 1982 . T>T 9 o-f > * 3 V&x UaKV-ASk ^-iVl/X 

v B*fik 293TiifflR CHO » COS W©I»M±x Sf21*©ft4»fflSH& 
£) *Ts£DNA ;0<fS5lT t 57*7X^ KT&tlte: <!f© J: "5 X ^ FT t> J; ^ 
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(lac) . hU^h^r^- 5* h-xyn^-^-Ctac) 'J^Pf^f^a 
^-^-(lpp) N XVr-'J Pl ^a^-^-f^ WMM&&m£.tir&~77 
K-ete. SV40L/- h7°P^— MMTV LTR7°o^-*-. RSV LTR T/o^E 
CMV ^Dt-i'- SRa^cUr-*-^. fSmitS^X^ 
F^te. GALls GAL10 7°nt-^-f^L#So $ bi-CYCl, HIS3, ADH1, 
PGK, PH05, GAPDH, ADC1, TRP1, URA3, LEU2, BNO, TP1, AOXl^©$l]iP^£l£ffl 

u - f&3- f-tsdna ©h^vx^'j^a v&flKt-r&fc&i 

n^E-^-tcii^T b ^ u y«> a y&BM-t&ftmz&o. ji3t&7lO~10 

U-h^(cfeSSV40^>/N>-t7— (100-270 bp), 1M M ^-O^XCDlTj 
^H^±itS7°7X? F^LTte. #l]x.«*pBR322. pUC18, pUC19, pUCl 
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18, pUC119, PSP64, pSP65, pTZ-18R/-18U, pTZ-19R/-19U, pGBM-3, pGBM-4, pG 
BM-3Z, pGEM-4Z, pGBM-5Zf(-), pBluescript KS™ (Stratagenett) te£i)<mf 

bti&o ^Mm^(D^Km Ltz-y=> x ~ v^tf-tLx^ mzjdm, pkk 

223 (Pharmacia^), PMC1403, pMC931, pKC30, pRSBT-B (Invitrogen*±) t£t% 

X^*-*££'#W f>n. HfttfJiCtepcD, pcD-SRa, CDM8, P CBV4, pMB18S, 
PBC12BI, pSG5 (Stratagenefct) ^i'*WbtLl)o m®&m^t~t&7^ X ^ 
FiLTte. YIp!K^-> YBpSi^?-. YRpSK?^-. YCpM^^^ 

-&<wwbtu ^j^ipGPD-2^^*Wbna 0 mMmtLxte, m^m 

3, XLl-Blue, C600, DH1, DH5, DH11S, DH12S, DH5a, DH10B, HB101, MC1061, 
JM109, STBL2, B834$cEt$t<h L-Tte. BL21(DB3)pLysSte^<W&*l&o ^E*ffl 
mt)WMcDM&, Saccharomyces cerevisiae, Schizosaccharomyces pro 

mbe, Pichia pastoris, Kluyveromyces W, Candida, Trichoderma reesia, ^ 



7 mm, COS-l CV-1«. b r-W**?!?: 293$B)1& b h^«S*A4 

3ihr b hieps^ 205mm, ^vxmmtm&&%:<Dca? *m, MOP 
wop mm, f-w--x-^Ax^-M&*©cHo fflR gho dhfr" mm, b 

hHeLa*fflS& ^ X»£:*C127», T^x«*^NIH 3T3 T^XL 
9BHK N HL-60 . U937. HaK . Jurkat». ^©a©7M$£$l£*ra#6>ft 

tz-tejis? 4 x mncor&fmm, << > b h p ©— e>if^£ n^a 

J]&m£«^<W£ft£o ^P^^ff^^l/X (Bombyx 

mori nuclear polyhedrosis virus) » ^UK&j£i-&hCD&&\H$ : £<Dti&(DM 
Wl^O^^t $ — t L, Spodoptera frugiperda (caterpillar), Aedes aegyp 
ti (mosquito), Aedes albopictus (mosquito), Drosophila melangaster (frui 

tfiy), ij^^^^mti^^m&m, Mz.mM-mmte£'&m\<^zt 
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i)*mf (fflZ-&, Luckow et al., Bio/Technology, 6, 47-55 (1988); Se 
tlow, J. K. et al. (eds.), Genetic Engineering, Vol. 8, pp. 277-279, Plen 
um Publishing, 1986; Maeda et al.. Nature, 315, pp. 592-594 (1985)) 0 Agr 
obacterium tumefaciens^^fUffl LT N WfaM&&fe3EMfl&£ LX^mi~^> d 

tip-So im^om&jmtmk^^x^ ^m^wm^ntzh^^m 
mztiT^&ummm. m&mm, dna mft*?*-yit-t zmmLtzwrn. 

1?\ «^^tf^i/h7>x7x5-fe; dna vtf—eteg&m^* 

Ztfr&Jfk&o UmWmtLTte, m*A& R. J. Roberts, Nucleic Acids Res 
., 13: rl65, 1985; S. Linn et al. ed. Nucleases, p. 109, Cold Spring Har 
bor Lab., Cold Spring Harbor, New York, 1982; R. J. Roberts, D. Macelis, 
Nucleic Acids Res., 19: Suppl. 2077, 1991^i:'{cfB«©%©^{f £>*t<£o 

sdna &*)m,^m&n&n&mm*n&z.t&x%z>o 

& »?±£is> zi—y7^f—~f • ^yhy. t>m^ ^ 
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fc&tc. ^.H 3 /8 — f > F y T ? y ;ili(o«fc 9 ttiS^&bnx. 5 c tan? 
§ So ^©pHii^j 5 — 8 £<S£ U \, 

Mii64o^iik imB&btsig&m^ e>tis 0 m-m 6 8 -e**©*^?* u v 
c cdj: -5 lt*# &*tftJg*jyik * s w#s ttj?» ic-^t n& a m£j8Mte 

•7 i-^^^^^^oa^tt^ffll.^WtTKtt^ h^7-f'-fe 
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. ^P7h^7-f-^ imm*fv^by77 4-W£&z&*)imLT& 

t^Wfo\zm%~?%Z>o &ti. rjfcmtm (dsRNA) LTORNAi (RNA inte 

rference) Sfl&^JES/BOs&fe&So *K LT. — ifiS^MCSNP; single nucle 
otide polymorphisms)^;^ Lfcitfc^MJStfr. fl/'Wg? 

te. cDNA^^-7*5';-^^fflL/c«9. PCR SflTCWcDNA £g^±lCXtf -y x 

£(Dwm>*n^tm^<D>&mzmK *<NiNr c t fc «t *? ^ti^^fe 
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*J£> Cy3, Cy5, BODIPY, FITC, Alexa Fluor dyes (MSh%), Texas red (Mm 
tag) J:«5m^nSt><D-e*oT«3:^o ^^«l/-1f-X*i^-tt£*& 

u^U — f^Wb&Celectrospray ionization: ESI), vh'J -y^X^il/- 
if— I&PHt'f ^WbSCmatrix-assisted laser desorption/ionization: MALDI)££ 
£<D&m^£tls MALDI-TOF ##fft\ BSI-3 i*Egfi@##rrl\ BSi-^Vr-5 

mtet'timmzn&ctfr-zg&o ltWo-c. #ipj^ta±iBp3o &t/^©iia 

^©DNA p30&&lH3:Rapl£3- F-TaDNA)^*m«^(c:^$ 

oTte. ^:ft/£DNA ^£LT&&W2MDNA ^K^ffl^T^$-t±- 

. C57BL/6 . Balb/C. C3H . (C57BL/6X DBA/2) F, (BDF,)tt£^Wt>ft<So CCD 
o Mic^^DNA ^A^tlfc^-fX^IPd ICR ©<J;9tt4Kiii© 
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ho dna w^m^mrn^mmmz.^'z^^y^m.^- k«dna 
ii^m-^z. tit, ^wmo^rm<±x^(D^mm^^xmmM<D±xkzm 

?y;<?m%3-V-fZ>l)Nh %1iir&Z.£%imfcf& 0 jtfe?^{»^C© 

mx% zmm&m ui^o 

mmmxwmit, ^K^mi^^^^mirhct^mmLx, mm 
a mmmtLxmn<Dffimmm%mft&ftoztfi<x%&o 

titznmi*, m^y^^m<M^^h>tix^^(Dx\ m^y^^n^nt^ 
mw?\ w>th7-) ©x^ v-->rm(Dwm^^tLxmmx^^ 0 ttz 

o 

. mm, MrtSiKt*©MiR m, m, nm-vtom 

(Dmm&*®nmfc^xz<DMb%w^&ztfi<x%z>o ttz, zomm* 

nffim-z>zth^mx&& 0 h7^x-7^ -^^^t^m^Ltz^m 

it, &mH:, Brinster, R. L., et al.,; Proc. Natl. Acad. Sci. USA, 82: 44 
38, 1985; Costantini, F. & Jaenisch, R. (eds. ): Genetic manipulation of 



WO 2004/040302 



VJP2003/013937 



5 4 

the early mammalian embryo, Cold Spring Harbor Laboratory, 1985 tS.¥oyX 

&©75^>hRtfBi^&^"kOT&tK F(ab')«. Fab' RtfFab <h^o 
5 ?V > b U £ £>{c4>te < t b~-o<Z)imXtex- tf h -7 (epi top 

(quadrome), h U ^-A(triome)^^©— M#Mtt*l^x.in:#. SFb1IWl#. 

g§#f*<t%x.E>ft*t>©. ^©SBBaffl^x^w-ru K-7»ft*i^ 
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^SiSI^-ttLi6/-ct)LX#SCi^^?. (m^. *@#!¥3N816567 -#; 

Monoclonal Antibody Production Techniques and Applications, pp. 79-97, Ma 

reel Dekker, Inc., New York, 1987 te£D 0 

^ n-«^iiltS W^WJtcH 'W/U K— ^£ (G. K 

ohler and C. Milstein, Nature, 256, pp. 495-497 (1975)); hhB»^^ 
>J K— v& (Kozbor et al., Immunology Today, 4, pp. 72-79 (1983); Kozbor, 
J. Immunol., 133, pp.3001 (1984); Brodeur et al., Monoclonal Antibody P 

roduction Techniques and Applications, pp. 51-63, Marcel Dekker, Inc., Ne 

w York (1987); bV^r— t&; BBV-'W:/V F— (Cole et al., Monoclona 

1 Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96 (1985))(h 

S. Biocca et al., BMBO J, 9, pp. 101-108 (1990); R.B. Bird et al., Scienc 
e, 242, pp. 423-426 (1988); M.A. Boss et al., Nucl. Acids Res., 12, pp.37 
91-3806 (1984); J. Bukovsky et al., Hybridoma, 6, pp. 219-228 (1987); M. 
DAINO et al., Anal. Biochem., 166, pp. 223-229 (1987); J.S. Huston et al. 
, Proc. Natl. Acad. Sci. USA, 85, pp. 5879-5883 (1988); P.T. Jones et al. 
, Nature, 321, pp. 522-525 (1986); J.J. Langone et al. (ed.), "Methods in 
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Bnzymology", Vol. 121 (Immunochemical Techniques, Part I: Hybridoma Tec 
hnology and Monoclonal Antibodies), Academic Press, New York (1986); S. 
Morrison et al., Proc. Natl. Acad. Sci. USA, 81, pp. 6851-6855 (1984); V. 
T. Oi et al., BioTechniques, 4, pp. 214-221 (1986); L. Riechmann et al.. 
Nature, 332, pp. 323-327 (1988); A Tramontano et al. , Proc. Natl. Acad. 
Sci. USA, 83, pp. 6736-6740 (1986); C. Wood et al., Nature, 314, pp. 446-4 
49 (1985); Nature, 314, pp. 452-454 (1985) &&W$*C^\mZtltL$M ( 

y \) y) &ft\z&kt*> (*S#fFl£4816567 ^Jfflfc', Morrison et al., Pro 
c. Natl. Acad. Sci. USA, 81, pp. 6851-6855 (1984)) 0 

*_tef. G. Kohler and C. Milstein, Nature, 256, pp. 495-497 (1975)) ft £3 £• 

i. mmmm<Dmm 
4. 

6. *y*P-^MK#©a!Bi 
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i. %mmwm.<Dwm 

fiHiim ±§2-eiBttLT*^J:-5^ ^P30 # U KXtt*n* 

* <z»£* > / < * %m tm&z -a-T/ > - 9 9 # =» y s> 

n ^.-^-y^. y y^, y |. . ^*J/T— > (KLH)s v (BSAX IP 

^7^7*^ y N /oyj ^y y yvtt^o* 1 ;^^ f. *BOT£tafcft\ 
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«x if^b^i^ 12 > iik ft» • *m - sosabm*. 

fcct^o 7i>a^ htLTii. W^O'f y^7^'>K Uh'CRib 
OT^a^vK WH^^fX BCG N 'J t°«y KA. UtfV-A. *SMbT^ 

^ 1 ~ 4 flIBMS & tCs SF * L < 1 ~ 2 flfH C*<h Jdgffi&F^ f£Mfi * 
&WiMmiHlzmjm$>&*2~ 10Hfl§Jg£&LTfr9o &Sffl©T?Xc!: LTte 
XCDflk BALB/c^^?^ X tfifeSV? X £ <DF1^ # Xtt £ l^C 

&m&Lt£\,W&0&^M&Z£&??^ 0>i*-Wr P3-NS-l-Ag4-l (NS-1, Bur. 
J. Immunol., 6: 511-519, 1976). SP-2/0-Agl4 (SP-2, Nature, 276: 269 —27 
0, 1978 X xp- 7 M0PC-21-fer;l/5>f >&3fc©P3-X63-Ag8-Ul (P3U1, C 
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urr. topics Microbiol. Immunol., 81: 1-7, 1978 ). P3-X63-Ag8 (X63, Natur 
e, 256: 495-497, 1975 ) . P3-X63-Ag8-653 (653, J. Immunol., 123: 1548-15 
50, 1979) tl£&m^2>Cti)<T*%&o 8-Tif 77— * in— t 

fflsmte?ji"<v =»mem $m. (mmmffi) > RPMI-1640 

#J;U^ii/yy. 7liJ : s>tlZ<D$&%m, WfcrfltiiCFCS) ft <if 
$t>^8-7if^T-> <$l];U±*5~45//g/ml) ^n^c^i&T?m$tL^^ 
i3J»£© 2 - 5 Bltj(CiES^-eaft LTff^©«^^ffl«->S C tfr-Z* 
t&o £/d5tffi»mi. ^^#^^37°CT^:iC^L/-cCD-& RPMI-1640 

jbiB2. <D-xm^t^^m.^ntzwm, m(^ox««^^m. 2-5 b 

*/J^lltife(MBM^iiil) . DMEM^i&s RPMI-1640 mW££'<DMJi&g1&PlZ.W%, 
^ffe&4hLtz-te>y'(V4J\'MVNJ: Hemagglutinating Virus of Japan) ^i*t> 

W&n5 0 $f £ l < lis ^j^3o~6o%©^ u if - >^ y 3 0. 5— 2 

mij&DX-S C tib*V%. 6¥T-MA< 1, 000-8, 000 U if" 1/ U ^ 

S d tfi<-?£s £ &tc^F»*< 1, 000-4, 000 U if - U^'J *) 

l < tejre# 6o u if- u >^ y ^ -;kd«ki£» m*M 

iJy/^O : ^io-^ffl»CDilJ^r«. WJ* 1:1-20 :l£t&Z.tt><&fb 
n^tK <fcW£L<te 4:1-7:1 So 

iWMtn\\ (^(crpmi-1640 ^m^^ofc^^nxSo Si 
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FCS #WMEM ^iiL RPMI-1640 *ffifcg<Dl&SL WxW Mimmmfbtl 
•T-S d Z>hK MK C tUZ^M&llUX-Tft o C t £<, * tzM&'&. 8 

It(ria) . mm%g&rmmsK) . ^^-^akfia) ^©i>j^. 

#t>nfc'M':/y F— rtttis FCS #WMBM RPMI-1640 i&WZt^M^ 
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*n 7UX*> (2,6, 10, 14-rh7>f-^>^f**» ttif©iaWft*JIWB»rt 

-?vy^7<< h& imm* whrjy* tizx <o mm lt* j t p 

flf^iSL^^ DRAB— fe7 7 0-X®^D§, |^t«7->R 

o 

2 * l^-f- K^p-^^ffl-r^^^O'Sffl^^^WLi^iJ^-r^ c <ta< 
tr^-So — J.#H$nfcDNA te. JJELfc^i-LTfSi^^-icAtU CHO, 

«cB»^S/j:<hXTfi6fi(W-*C<t*^tl7?** (Morrison et al., Proc. Natl. 
Acad. Sci. USA, 81: 6581, 1984) 0 fr< LXftWDftg^mteZmtZ** 5 
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N Jones et al., Nature, 321: pp. 522-525 (1986); Riechmann et al. f Nature 
, 332: pp. 323-327 (1988); Verhoeyen et al., Science, 239: pp. 1534-1536 ( 

i988)) 0 t y^j z u-j-ji>tmk, m&ftmxi®&ntzmsiz&toft?£tfr 

•^X'vro* JiD— 7ttBS^tt5WF"C3ai&tlTl^5 (Kozbor, J. Immunol., 
133, pp.3001 (1984); Brodeur et al. , Monoclonal Antibody Production Tec 
hniques and Applications, pp. 51-63, Marcel Dekker, Inc., New York (1987) 

) o x^yy ^ y ^tim^^mtt^ym^m^m^a^tix^^ aim 

stein et al., Nature, 305: pp. 537-539 (1983); W093/08829; Traunecker et 
al., BMBO J., 10: pp. 3655-3659 (1991); Suresh et al. , "Methods in Enzymo 
logy", Vol. 121, pp.210 (1986)) „ 

T. J#^(C<t«93ix;LT#^n^Pab . Fab\ F(ab') 2 t^izfflfc? 7 * ^ 

y?1ft3& W^^^^^^-r^Ci^t-S (Zola, Monoclonal Antib 
odies: A Manual of Techniques, pp. 147-158 (CRC Press, Inc., 1987) o 

&#m©;£&£^^&C£jonr£. &\zM, David et al., Biochemistry, 13 
#, 1014-1021 K (1974); Pain et al, J. Immunol. Meth., 40: pp. 219-231 ( 
1981) ;&£>' "Methods in Enzymology", Vol. 184, pp. 138-163 (1990) icJ:t>IB 
liDjftWbWo mWm&tt^i-Zin&t LTte. IgG 
v/>^h^l7ctTlie>tLS#^^^|5Fab' &m^&Z-tfr-e£Z>o C*l£>© 
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T y -Wn #J*.«!8ft£3M' A y T y -b-f "* teWgNBteSK A y T y mX?TO C 
tH)<X'^ 7WA;7<yt^ El ISA &<h*£ffl^£C<h;&n?il> B-F^Ht^ 

m^mmm^mmmmkx^ x> ^ $ e> ^ > k-t y * -w aw 
tDBJcBas^-a:*^*^ ^a^->3>nu uc^^fr^m m 

Km Cxmiflr y y y -te-f ^ 7 * 9 - K (forward) If V FV y f-MT 



*><Di)m*5&l>tlX&lQ^ *WMlZ&^Xb^C.n<b<D£&a<DbCD<Dt£ 

frt>m&xmmx%&o wzftmiztisMztizhcbtLxi*. mzjaaf?^ m 
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#ij7Wkk-UrX #UB»tf-M #y**?yi/-K tfUxf- 

7; Kn xf-i/v->^^y h&s^ffc # u y •> * t y k 

«*£S-fe;l/P-X. #;1/***S/^;1H?;1/P-X. -tryl/P-XT-b 

yrs h\ ^y^^^^^cDW^ffi^moM. £t>K**i 

$e>(c. 6^ tr-x tsmfi©rtM. mws8*»x *>r*-:/u-K 

mwm* r^mm, mmm, &mm*-^^*v**MY&fo. mm 

Jt. f§fe$J5l. «B&UKj!^ &M*B% «il^ao>f K#£\ JiflHttttlRttaf* ■ 

^bii7£«. m*Ji£7xj&s tu^^yjm, t^jv^ risjvm, 
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t 5 — fe\ 'J if— tftt £&WS £ £ So ffiB*te8S&©l!*£«^teffl 

-e^So 

^^^tt^So^^ffllslfe^TC^iLT^s [ 32 P], [ ,25 I], C ,3, I], 

c], c 35 s] tt#&w&n*o 

t Kn$V— ^V3-x-6-7tX7x- h • ft Koy^-— fe\ 

- htJiW^'J7xD>ii^ -hP7x~MX7x-h^(!:0'J >g? 

<k7x;-;vm mwzmm Lrti^iW -f * "J ytm, ^>7x u 

&*)fflfeVi*Zo ^>7x"JX fe'^^JfflL/c«9-rSC:tfc'??^ 

#mx.SCi^ort^*)So Sdt 

|lII^{^SlH^IJ>5r{^9C<i:^:Rr^t-SC<ht>-etSo 

#fPJ »c*5lr ^Tte. ^^D^IC4- tKnWx -/Hm l,2-7x-U> 
i^T ^ V. r- h 5 ^ V 5> >te «Jf <hlS^ , 7 If t* • **Mr* i/tr— ^ > 

<ij7x'J ? h 5/ Fx -hD7 ^—JVif? 9 Y > K^i* <h 0-d-if? 9 b 
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S&felS*** WiflSM/ S * v -b >Xib&m± LTte. 77M" U-fe-Y W V f- 

7M~ U. h\ "77M- ^ X 7^t' U ^nf-f X T * »J ^-0 AJ^s 71/ ^ 
7x'JX A/'>7i7~tf> * >J yfS.i£(D)Vl J -)W 4 ^ PV-JW is a 

uy^-f v->t*-k ^*1M^UVvMVf:^>T*- K N.N'-^yyf- 

v*/. ^7l/T hVU) ijArt*M ^ Kn X^ i/ W 3-(2- fc? U v?7V 

v^*) 7°u h (SPDPX N-X;7 is W ^ ^71/ 4-CN-T U-T ^ hV ^71/ 

) ->^o^-y->-l- iiAstti/Xs- KSMCCX N-X7l/*X;7 i> W i iffr 4- 

v?7P (4-3- KT-fef-71/) T ^ y^V^/x- K N-X? W S i?7l/ 4-Q- 

vu^i F^^-71/) t/^u-k n-u— K*^P>fyM-+*» =^ 

F(BMCS), ^Uft7X S-T-b5 L 7Vy7^7 p h=i^i7MM7K^ ^ 
f-jV-Z- (4' - y f-^" tf L) ^71/) -7° u W i x- h N y ^7U-4- / J\zf}~f F"7* 
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ttff^k #u-h«RWs rvisyimm, mwmmm, Tris-Hci^^^ 
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<h&T#&o *U-MfcftJ£LTW^ if-U>yr^>EaSffiWtt (EDTA) *<<fc *9 
Jfifl|^>/<^R N T^^X mSmWS^ -b?5f" 

. m ir& mm • ifo»> jw. n$ 
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(mim , W^m, mQWM? ;H. V. Vunakis et al. (ed.) 
, "Methods in Bnzymology", Vol. 70 (Immunochemical Techniques, Part A), 
Academic Press, New York (1980); J. J. Langone et al. (ed.), "Methods in 

Enzymology", Vol. 73 (Immunochemical Techniques, Part B), Academic Pres 
s, New York (1981) ; J. J. Langone et al. (ed. ), "Methods in Enzymology", 
Vol. 74 (Immunochemical Techniques, Part C), Academic Press, New York ( 
1981); J. J. Langone et al. (ed.), "Methods in Bnzymology", Vol. 84 (Imm 
unochemical Techniques, Part D: Selected Immunoassays), Academic Press, 
New York (1982); J. J. Langone et al. (ed.), "Methods in Bnzymology", Vo 
1. 92 (Immunochemical Techniques, Part B: Monoclonal Antibodies and Gene 
ral Immunoassay Methods), Academic Press, New York (1983); J. J. Langone 

et al. (ed.), "Methods in Bnzymology", Vol. 121 (Immunochemical Techniq 
ues, Part I: Hybridoma Technology and Monoclonal Antibodies), Academic P 
ress, New York (1986); J. J. Langone et al. (ed.), "Methods in Enzymolog 
y", Vol. 178 (Antibodies, Antigens, and Molecular Mimicry), Academic Pre 
ss, New York (1989); M. Wilchek et al. (ed.), "Methods in Bnzymology", V 
ol. 184 (Avidin-Biotin Technology), Academic Press, New York (1990); J. 
J. Langone et al. (ed.), "Methods in Bnzymology", Vol. 203 (Molecular De 
sign and Modeling: Concepts and Applications, Part B: Anibodies and Anti 
gens, Nucleic Acids, Polysaccharides, and Drugs), Academic Press, New Yo 
rk (1991) K£&&\<HtZC^\mzntzXffl. ( J tnz><D*K&2>E?Mte J tn* 

#fPJ3CDin;p30 in# CtrLt h-p30 ifC#^ 1tlT^Xp30 trCftte^) ^ #ic^r/ ^ 
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&tfcttiUi:tk (iii) ^p30-Rapl©*SSfPffl©MWS*fflB^^fe^^H**ffl^ 

(iv)^Mp30 ^v^KeDfggia&fliJjfeLfctK (v) ^fk£ft/cRapl£ 
P 30 cbcD^CD^b^tU^/X^'J^Lfc^. (vi)^p30-Rapl^te<i:& 
Wt-^><k^5^^©^I^Lfc«9, Rtf/XteCvii) @££&p30 ^V^M 

*o ^ tinman tiamm* imam. m&v*^ mi* m 
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en mtt. itwmb^^ 

(1) 

^T^UDf^ :7-yh (140—200 g) ^48^t ^4*72^1^ O&U ^ 

;V7iJ VTK^t-ep^So @^*©^J^®^7K^feU 3 »^7K^^5^ 
N 1 ftT^T^:/;!/- (3%@1i^^c^j?) ^20^S^LT^feLfdt 

m^&m&MtfrgiW QWW "Win ROOF" ) £ffl^T$'J^ j^B®^^. 

( 2 ) immmm 

7Kgt6jm^ftK©t^«##^3cD||249M©fB«fe{C^l ^t? C £o 

^fVKofEsi : 5 «y h<Dmm&£miz.mmu wx-m'WrmtT:^ (23+ 

0.2°C) ^10—128^^0 

$l£tJ®©iS:# : 7KS^mio^M{-Jffirt^/-c^Pi§:-^-r^o 
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§ •So 

^TJlsCDiW: :7-yf (22—230 g) £24B#fyKfe^. indomethacin (Sigma) 
30 mg/kg^TS4tSo 

: >f > * > >S:#8^P B ^(c^TT^E$-tt. lute C 1] ( 
1) ©l»D:£&<!:|l^^?o 

(4) i/X-f-T ^ f^fli)*^ 

:>X5^T ^ >+Z1^5^©^«##^3©m250M©IB*fei^^T^f -9 

^JUOrm :77h (WistaritBD ^24^,^^ Cysteamine 300—400 
mg/kg£&T&-^li-&o 

wm<D-%& : v/xf7 ^ y&mmr^zmff-emtz^ mm c n ( 1 

(5) ^ISMfKiJ^MI 

*TJ\s<Dfm : ? y h£24B#l!I»&£ • ~ M 0. 6N HCU 25 % 

fNffi©^* : ^B»MS:-^{tm}-^#T-ei^E$ -£> MIB C 13 ( l ) am 

(6) imi 

^^o^it^^zo^25in^^^m^ma)^mm^ 
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Wfflj^TJl' : V v h ^x-f;«TtiI U 20 fl«?*&0. 04—0. 06 ml^rHU 

*7*;K0f^H : 5 v MC3 X DSS Or** h5«t h U f A) tK^C^HS 
#8*&St©ft# : 1 X DSS*«f»fflk-%»3IB»ciHl|HU 14HlHIRtttiP«:#t- S 

o 

Ijt&HfidSSW&fi GRffllliMS "Win ROOF" ) &ffl^T«fe MM^i^S 
C 3 D *P->f! 

^ p - ^©^«##^6tCfa©©^}^oTfT-5 C So 
^--ryl/CDf^ : =? v McTNBS (160 mg/kg in 50ft ethanol) £rlElfl§5l*fc^&A 

. WW : 0x ®R : 0. 5. : 1. 0. « : 2. 0 S i^Jg : 3. 0<D5^mK 
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C4] mmwm^M ccopd) 

mmmmmB ccopd) (Dumit^^mj^mo^m^vt^rnoct 

^TJMDftm : ^J^y H-^±#£Mf&^g(INH06-CIGR01 ($0 M. I.P.S) 

: 0. ^» : 0. 5 S : 1. 0. W« : 2. Ov iftft : 3. 0©5 

^•TJUDfm : (C57BL/6N, *) Mf£MJ^ 5X10 WO. 2 mlOB16^ 

W®&iM.<&&5- • B16«&#B^b21B$^ R*ffiP*fctel^rtSWS 

o 

*7*A'©fNR : (BALB/C) £DNP-0VA + Alum (Dinitrophenol-Ovalbu 

min + Aluminium hydroxide gel) &!^|^#LTt6I&)BftrrSo JSfFl4B^ 
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d^/HCDNFB (Dinitrofluorobenzene) LXWsM~t&o 

C7] TWl^-ttJyfe 

^J]/ty HC5 % ovalbumin 0.7 ml£#5&Li®fN-&o mftUBmzBWFfTM 
fMLs EBS^SW^^iC J; *K 500 ml/min©^T < 37~40°CicML/c^ 

»^^A$iJ:/-c#:. 1 % ovalbumin 0.3 mlZmg&Q A^(-^A$-t±T^ 

^^(DVm-^^v V (Hartley^) (CO. 5ml OVA+Alum (lO/igOVA+lOmgAlu 
m) <&Dayl*5cfct>T)ayl4^jmrt^LT^-r^o 

Wm<D-J5& : ^t^Sft^O^JC. 10mg/kgt°l> ^ V (tX^ ^ yH.^C 
W J^rttSlW'So ^©30#^}Cl0mg/ml©0VA PBSC-)^^^^ 
AtSitXm&f&o 0VA^4^miC400/zg/mlO^1?-=i D >^rl^KA$ 

(l) ^rf^d«*l 
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mbisk&vML ^Sjm^^M'J >w 4°a 5 mi) 

U ?LS?U >W4MsGS£#"So Uftfx.y h7y h£x.~ r^#T"e^*l^ 

^ #mi.B mm, mm, 0/D 1.34 mm) &mm, 

(#gpi.8 mm, 53ISB1.2 mm, 0/D 0.99 mm) &&&tZ>o Ui/bfi 

tt««8K<z>S:# : *7*;W^«^&«lfc»'T* , TflBlIlk 

*x^©f^:^^X (DBA/UNCrj) icn-^-^y (Type II collagen K-4U 
^*>M«S*^3 5-yv3 mg/ml#W)<i:^*©FCA (Freund Complete Adjuva 
nt) O^RttXT^y a >(37-y>1.5 mg/ml)£^ XMMB&JftfcO. I ml 
SWSo 

gj5©^G£ii:£#ir)£- l 6) «^«U ^6fe«^ffUT*lMSi©M«s 
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&1 3gea©^«i^«fc«fcV*©SC^* 



#31 










1 




1 




4 
1 




1 
I 






fi&TkJif 


3 




8 




4 




9 


ARDS 


10 


(MOF) 


11 


ft*tt&£5J&ft«# (SIRS) 


12 






2 




15 




2 




3 




3 
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3 




2 


7* u*¥H£ttHMft 


2 
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i: omtr uj^-- milium , cw> 

w\mm 

2 : r (mm® ^jisWM(DM&t§rmrm<Dtztb<Dtm • mm&i ^ aw 
) mmm& 

5 : Kimura I, Kawasaki M, Nagahama S, Matsuda A, Kataoka M and Kokuba 
Y. , "Determination of the acute moiety of BX661A, a new therapeutic agen 
t for ulcerative colitis, by studying its therapeutic effect on ulcerati 
ve colitis induced by dextran sulfate sodium in rats". Arzneim, -Forsch./ 
Drug Res 1998 48 (11) 11. 1091-1096. 

6 : Tsujikawa T, Ohta N, Nakamura T, Satoh J, Uda K, Ihara T, Okamoto 
T, Araki Y, Andoh A, Sasaki M, Fujiyama Y, BambaT., "Medium-chain trigl 
ycerides modulate ileitis induced by trinitrobenzene sulfonic acid". J G 
astroenterol Hepatol. 1999 Dec;14(12): 1166-72. 

7 : Wright J L and Chung A., "A model of tobacco smoke-induced airway 
obstruction in the guinea pig". Chest 2002 121 5 188s-191s. 

8 : Tamura A, Graham DI, McCulloch J, Teasdale GML, "Focal cerebral is 
chaemia in the rat: 1. Description of technique and early neuropathologi 
cal consequences following middle cerebral artery occlusion". J Cereb Bl 
ood Flow Metab. 1981; 1(1): 53-60. 

9 : Okamoto I, Abe M, Shibata K, Shimizu N, Sakata N, Katsuragi T, Tan 
aka K., "Evaluating the role of inducible nitric oxide synthase using a 
novel and selective inducible nitric oxide synthase inhibitor in septic 
lung injury produced by cecal ligation and puncture". Am J Respir Crit C 
are Med. 2000 Aug; 162(2 Pt 0:716-22. 



WO 2004/040302 



7JP2003/013937 



7 9 

10 : van Helden HP, Kuijpers WC, Langerwerf PB, Langen RC, Haagsman HP 
, Bruijnzeel PL., "Efficacy of Curosurf in a rat model of acute respirat 
ory distress syndrome". Eur Respir J. 1998 Sep; 12(3): 533-9. 

11 : Gardinali M, Borrelli B, Chiara 0, Lundberg C, Padalino P, Concia 
to L, Cafaro C, Lazzi S, Luzi P, Giomarelli PP, Agostoni A., "Inhibition 

of CD11-CD18 complex prevents acute lung injury and reduces mortality 
after peritonitis in rabbits". Am J Respir Crit Care Med. 2000 Mar; 161(3 
Pt 1): 1022-9. 

12 : Gloor B, UhlW, Tcholakov 0, Roggo A, Muller CA, Worni M, Buchler 
MW., "Hydrocortisone treatment of early SIRS in acute experimental pane 

reatitis". Dig Dis Sci. 2001 Oct; 46(10): 2154-61. 

13 : Chirivi RG, Garofalo A, Crimmin MJ, Bawden LJ, Stoppacciaro A, Br 
own PD, Giavazzi R. , "Inhibition of the metastatic spread and growth of 
B16-BL6 murine melanoma by a synthetic matrix metal loproteinase inhibito 
r". Int J Cancer. 1994 Aug 1; 58 (3): 460-4. 

14 : Satoh T, Tahara E, Yamada T, Watanabe C, Itoh T, Terasawa K, Naga 
i H, Saiki I., "Differential effect of antiallergic drugs on IgE-mediate 
d cutaneous reaction in passively sensitized mice". Pharmacology. 2000 F 
eb; 60(2): 97-104. 

15 : Magone MT, Chan CC, Rizzo LV, Kozhich AT, Whitcup SM., "A novel m 
urine model of allergic conjunctivitis". Clin Immunol Immunopathol. 1998 

Apr; 87(1): 75-84. 

16 : Andersson P, Bergstrand H. , "Antigen-induced bronchial anaphylaxi 
s in actively sensitized guinea-pigs: effect of long-term treatment with 

sodium cromoglycate and aminophylline". Br J Pharmacol. 1981 Nov;74(3): 
601-9. 

17 : mm • mmmmrnm n n^mwmmmm^m, wps^±tkx 

U %£10^ 6 n 10B«f£*T 
18 : Kato F, Nomura M, Nakamura K., "Arthritis in mice induced by a si 



WO 2004/040302 




VJP2003/013937 



ngle immunisation with collagen". Ann Rheum Dis. 1996 Aug; 55 (8): 535-9. 

19 : r^fe^CD^TJ . ^fiJMedical Technology^. Eft3!gtBJKt*a£&L 
Bgf055^ 3 ft 15BS& 1 W$ 1 W&ffi 

*8ffl<Dffla&& m*.\€, (a) ^Mp30 WmW<7*Y\ 
^FtfcWi^ft&Oftx ^Hp30 F^^tWcHat-*^^ F*k (b) M 

ttf& ( C ) *&ma>ffl^ ^®-«r)t (^y^D-^in:#^^t-a) 

^©spw^ (d) ^p3o twtcor^omM^m, 

^^im^^m^mfxxmmi-^b^i) ^mp3o * 

©wictr-STv^vx • ?r y =f? * u*?- Ftt£\ (0 

-So 



WO 2004/040302 



7JP2003/013937 



8 1 

mmnw ^Mrts mm?*, &Tx b&i, mm^mm. 

mk tfflmi ^mmmk ^mmmk mmvk im^^w^n 

. mk wmzftk m^MLtzM, J&k hn-^ij. 

. jm. -zjzvu^mk mmk wmk mk mmk mm 

$mk mm. u-^vh^j. v-i/a>M. x-rv-mk xru-aix mx 
Ms mmk wmmk mmmk mm, '*x*#k ^v-m *v-j»m 

mk »J EBi^PJ) > f-v^TSRk &Jfffl7R£iJ. jM&Jx j£*Mx ^ 

'OhUL mmk mmk nmk mmk »i% -&mk mmi 
. &m\ftk m&ftk vummk mmm, wm&mk mk mk mmk 
mmk mtmm. ^mmk mum. mm. mmmk &mk mm 
x ?Mmk mmk mm t&sm mmk -m&k mmk mm%k m* 
m&\mk mmk &mk mm, mwbjmk mmim^t^m^L 

^(cfp^L#-s^<h©*«tt^x- £tz\,mmm\te£\ mz.&mmmi)V& 
«x 3R®tKx u>y;Wftx £Sft^©.fc5ttfif*x astt^is&rafctefite 



WO 2004/040302 



7JP2003/013937 



8 2 

80 ™, HCO-50^^) ttifttfflLTfe.k^o ifcfflftt LTtt=*^Jflk ^fii^ 

m^Wbti^o mtifs commits Mmmwfc&M&o. i ~io**% 



WO 2004/040302 



YJP2003/013937 



8 3 

^Nft#-e#*o wmmte, Mnmmzn&mtk ^*»J (fife 1 ?-* 

K^©> L< «SiaT^@^*^»W©^^«^-^Mrt^i^L. 

mmmmmi^n&o msmtzmts ^m^mxm^ntzm\mmm^ 

-;V (PBG)te. ni^lJ^^-e^T^tfeOm^C**:^^ eft/£$S£r$«>C<*: 
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(Rapl^^?p30CD#iD 

Raplte^r*#T*H5^Stok Rapl©M^bM^^RaplV12^bai tic: 
^TVfO-hybrid^dck oT b h ^JflfffccDNA^ 4 7 '3 U ^ U L/cio * 

©^JH. Ras/RapM^K^'l'>(RBD)^feo^ : ?*3^'©MeH^='- Kt"£# 
^SMBIU p30i^L7t ®l)o x-^-X©^f£j;^p30taNor.el 

tmDY'/^>^^c^m\^T^ym^-m.Lx^tz 0211)0 thy 

7 A^— X©f$#r^t>s p30JiNorel©alternative splicing products 
to 6 C £#^o fco RT-PCR&fCj: «9 V ^ Xp30cDNA MMfli Lfco 

p30*<RapltOlS6-rS^<if9*>t^Lfe, ^©fc&RaplON-T^iJ^- GSH (gl 
utathione-S-transferase) <fcBk£$#fcSaK(GST-Rapl) 
. >?)W i-Hr 5 \ ^TftSg Lfco £ fcp30cDNA©N-^#j{c:Myc ^ 

h° h -^#in LfcMyc-pSOiffc^COS^Jfefc ^yX7x^>> 3 > LTp30 
£**;:§ggi LT^ ^ WmW}Zfrf& Ltzo Rapl teGTP <hf££rr S i^bMt- 
&«9> GDPi^-rai^S'ftMJC/iS©^ GST-Rapl^GTPgS. GDPbSi^tl 

GST-Rapl^HJijXL/to Rapl(C^L/cmyc-p30©^tB^ — ^ftictaMyc^ 
XIgG2a iri&CCell Signal ing)^rffll\ -<^a#(CHRP ^©irC^XIgG (Sig 
ma) ^ffl^T, BCL ^^^^b^^tffl "7 ^ ;VA(AmershanD£Ji3t$trafc 
t±}L/c (E12) o ^CD^ pSO^tt^l^Rapl^^fc^-rsCcii^b^ 
ic^ofco ^kMRapl(c^f-^#S^^. P 30teRapl©Stt4tfc#oT« 

(RT-PCR&ic:J;£p30 ©WTO*) 

p30©#«-^©^m^^§^J6. RT-PCR&tc: £ ^Tp30mRNA©f£3i£f^*: 
o ^^^fflorelCD^tik^ftb/to fik iM, JFR$U Wits Bffii 
^kRNA&JfcfciiU cDNA^Jf^ PCR&J;i£oTp30 (P)<i:Norel (N) cDNA£ 
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Ltz (M 3 A) o mRNA»©3 y J> v-frt LT^Vl/n-X 3 U >mfcfcMW 
^(G3PDH)£fflWc 0 vmtm&tWZ&imitffrbtltZo ZtiK 

^LTNoremft^^i^iLTWco $ t>\zM*<DM$L $mwmmX<D§£ 
^Wm.COm^m^tz.tZ.^ p30te-H£^(HL60, U937X T U V'^CJurka 
t, Molt4) N B U >'<3Bj9&(BaF3, A20, Nalm6)©^ffl»{C^U *^J— ?M 

HL60 W: U5V -T V^Mtc J: ^ XU^m^tt ^ RT-PCR&fc <fc *0 . p30mRN 
k(DmifiW& L*:(HL60RA) C £#«g$nfc 0 

mm a 

(p30ic*hr * y * p - ^t^#©ffe© 

v^XpSOcDNA^pGBX^^^— CAmersham Pharmacia) (CsubcloningL,^ 
»(BL21)#A^ mp30©N*SQ{|iJ{cGST^m^-$-fr/cGST-mp30^m^$-fr/-Co * 
AL^BL21^rLB^«6400mU 30TrclM3-y\ OD 6 oo 0. 5&cMLfcl%&T*IPTG ( 
0.2mM, Amersham Pharmacia) £2jnx.s $5>»£4l$fl8i§*Lfco BL21^r 6 OOOIhI 
PBS-?-lH$fc7#^ PBS 5mlT«^ &^&&ft£SB (M~ 

»x, uD-2oo)-etB^j6. im>r&m<Dm¥xwm-&o 9ooom^^c^ _t 

M^^^tV^MAmersham Pharmacia) {3j§£r£-li\ 100ml ©PBS^^ 
(5mM) Tr^tilU PBStc^fLT^rLffiMtn^i: L/c 0 
$fMGST-humanp30£^Tv^'<>h (Difco)^M^U 5yh (WKY/NCrk 

int 8i®$& ^- y x.yfjwisfx-yr- fx) ©Mjg&rtfco. 2mg/o. lmiguufco 

lmm^, ^E&TV^'OY (Difco)t^LfcGST-mp30(0. lmg/0. lml)&S 
r/SJSiC^ltL/-Co 5BEit'J^ti5«U ^n-^«#cSp2/0<h 
^? y jl^ UV^U Wc«Ife£r£fifV\ MT^CGibcoBROtCT^-l' 

^I^kHi. 1995^) 0 12Bm. !&S_rJ#&[imU p30iC^31ft#:£ELISA& 
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EUSMzm^&triMt LTMBPGnaltose-binding protein) £i&£-L/-cMBP-hp30 
&j^W^^Z-&mULtz&<D%m8Ltz 0 MBP-hp30te, human p30 cDNA£pM 
AL^s^^- (New Bngland Biolabs) i^subcloningU T;Uh— X^M^Ki 
(D^&W&W&i'Wi Ltz (pML Protein Fusion and Purif iciation System, New 

England Biolabs) 0 MBP-hp30 (0. 2mg/0. 2ml/well)£967v:-? , U- McBffl-ffcL 

- a 7;K g>mWWW. ^t^fellk 199530 o llteX&ofc±^{Co^Thuman 
p30 cDNA^r h 3 * * h LftCOS»£ffi Wc^xx;? «y Rtf 

-^{col, ^TPSJ^^ U * a - Wk L/co x £ h * t° y £ p3 
0©N3«^ (RBD FV ^ >l»£#tO ^ C5fcSSfc3c OWBiRBDhV'T 

t!\ •> y&fCT$fe£ Lfc t C N«£bST & *>©4o (Bl. 2 
, B3.7, B11.2, G7.3) <h. tfdg&BIItt' & t>©2o- (B4. 1, H10.5) T*&-o 

^^orelicMJfrfeN\ p30#Mfttn#T&6C. tfrfrfr^tzo MtL 
mJ&W, Rtf* U y^fr&fMffiLfcT'J bw^cW-Sn ftp 3 

0#Mtru^E11.2^:ffll/^^xX^y/o-y b©^^^ (H3B) o HL60<£r 
U^y^>'^^Q®LT04 3 ^{^b$-l±/-c»(HL6O RAX vitaminD3 (lmM) 
<hTPA (10 ng/ml)-t?$lMLT^^ p7 7 - v>tC$Hb£*i:fc*fflJf&CHL60 D3+T)t?« 
HL60ii±^L-Tp30©^^itftnLT^^o Nalm6 (B'JV/m Molt4k Ju 
rkat (TU i"^*3K)x K562(?53fS^X TF-1 XfilSl^M&^n*: 
o (H3B) 

G^Saite5C^^p30©^) 

a) w&<vvwtuvit*mzmL^td^®mm^- 

p30j&<©ttffcSRapl (RaplV12) ^**>f >tcJ:&M&^{c£'©cfc?te:§£ 
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#£&fcx.S£i$'<6/ca6. t hLFA-l£2S^$i£fcproB^l»BAFlcp30, Rap 
1V12, RaplV12<hp30©M^^^$^^BAFiaflS^fF^;Ls ICAM-1±T?£« 
MMmmLtZo fflU/cICAM-liLTt hlCAM-lfflWM^t bft-^n^U 
>FcH^<hife^-$-t±-^SeK(hICAM-l-Fc)^ffll ^Co ,«jteteBioptechs*±© 
AT Culture Dislr>XxA(AT Culture Dish system, Biotechs, Inc^ffl^ 
/Co mcm<DmmmW-7\s-h±lz ICAM-KO. lmg/ml) &M4b LfP)& L/cBAF 

fitCol,vE»lJfcU ¥^aK^tWL^o *©*S*s RaplV12«ICAM-l±-r©*ffl 
Ba^«J^e^iiiQ$^ p30te££«©^m&ii&£-fe!:fc (El 4) o 

(2) p30©RBD hV >CD^H&£Rapl &&Mz¥ttZ*ttt&&<Dffl®^ 

jWRK«*rt:a6x p30©RBD F> -f (p30RBDm) %&J&Ltz 0 p30RBDmte 

mV*4>T°ffiFtStU.W'3(DT$.SWU t^l23S'J-^A 124^T 

> N 135# U X 154# U 5? X 155# U v> >\ 160#T X' ¥ 
. 161#TX/<5^V*T5->^ii*LyS^i*f*^**o C©p30RBDm«^fe 
Mlsl^id^i^^^ if^Mi^J9GTP-Rapl{c^r^^^^o RaplV12£p3 
ORBDm^BARHfla^^$^ ICAM-l±TO^»ii^^J^t^t ifM 
Ste*&ftttj&^fco fcT. p30©RaplV12f;:<fc&M^S&&^t"£^te 

Rapi ch^-r-s c: tsKgsrefc* £ <t^t>^o^ 0 

>f Vtc<kS*fflflaa^^Sft**t^L^o t KFA-l£f&3i£i±fc 
BAF»ffla»Cp30ip30RBDn*#AU ICAM-l±t?©«illS^l&^SDF-l(CXCL12)(20 
nM) #^T5-±lB©^-e»Lfc 0 *©*SSs p30«SDF-lj«}Cj:&«S 
jfe«^2^/taiL^o — 3u p30IffiDBtCtt*®S»»3&^&tl/J:^ofeo £Ui© 
iiHs p30«Ra P HCi^rLTy*^-r >tcia»|l!a^*/i^S-&Sffffl* < 
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m&tz#>, p30^3A91^ffl^^J^$^ 3A91«CDLFA-l^-r^ICAM-l^ 
©^«?gte^O^S^adhesion assayiCcfcOtfcftLfco t^t>^>, T^XICAM-1 
fc b$!^P Zt U >Fc®«tcl»^$-a: N 2 M^K L/c^M "5Sfi 

J&teBCECF-AM (Molecular Probe) -VSeft&SV^^J}/^ ICAM-1 (0.1 mg/ml) 
^f^bL/c^P- h±Ti\ 37 o CT?305M h Lfco Inputft«t 

«^aVU-h^3lHlRJ^feo^{c:ao/c|ffl« (^L/c*fflMfc) £1tftU- 
^-(Cytofluor 4000, Persepetive Biosys terns) -T?7lJ£U input»fc2t#-£ 

w&Ltzmm<Dm&£z<Dmi&<DW^ft&tLtzo ^©^m. 3A9t«-?©p3o 

(EI6A) o 

tfc P 30^apl©T^T\ %mKM5-LX\,^t-tntf, p30^©^?g^ 
^ofcRapl ©mutant*. ^©±#«MJ6t)n^l/H^-e*>'So Rapl©effect 
orliiTOST; /$?SE»\ p30^Js6i-r^. Rapl©T$teffector#? 
*^r-r £ C £ £\ ^ LTt, ^ So * C -e^#MRaplV12© C <Dffi& 
fcpoint mutation^At/co Rapl©35#XU;*-— ^ >S?(T35BX 37 

^ >ifc*^U *>y(B37GX da&TX'*? $ >Wt (D38E) 
s 40ffoi/^>>Xf^> (Y40C) (cK^L/-c^M#^«Ufco RaplV12i 
©^^e»B37G{ip30^©i^«tt<S:aLTl/^^> T35B, D38B, Y40Ctep30fC 

©MJH> p30{C^Stt^-rB37GT*©^ LFA-l©ICAM-l^©®^©Jh#3&<|g 
febftfc (E16B) o p30iiRapl©T^t?^r±#fcM#LTl/^ 

TCR$iJ^i-<fc oTE§^$*l5LFA-l/ICAM-lg3»tex RaplOS^b^-TS CI t 
i)\ Rapl©#^iaft»Spa-l^^$ -fr S <h^£fc«l$iJ$ ft* Cdr^b, W 
frtU-o-C^ho tot, p30«Rapl£DT«^i-l5-^-rSi:Lfc&. TCR£ 
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U mmftMldm&Zmmtteltmm&^LtZo dletaN P 30te P 30© 
N*Sg^S>100 T^y^X^^-^TfpMLfCo 3A9T«^IAU TCR$!BR^«k 
&LFA-l/ICAM-l^£&MLfco ^©$£1^ El 6 CiC^ «k -5 fC N deltaNp30 
{i^M^Ftttc:. TCRj»ic <fc 5LFA-1©ICAM-1^©^£»J-T & C <h#^ij 

ELL©i|g*<fc p30teRapl©T2rt:\ LFA-l/ICAM-l&^Lfc#HJI&g#}cfi 

(Raplip30<i:©^{-S.^-rN-(2-if-;Vx;i/^^;i/T ^ J -5- h U ?;t/ 
-TlcM Cf buffer i ) ©!£#) 

a)GST-Raplb*-X©fty& 
GST-Rapl©!7^-^3 ^^^©^feffi^*^ K<h L-TpGBX— 3X (Amersh 
am Pharmacia Biotech) Z&mLtiio B^J#f-:l^$*iSRapl©:3-'r>f 
Se^iJ^M^^^-©BamHK EcoRI©$fSI£lt1M h©F^#AL7^o *©8k 
y U-A&£>t>&Z>tztf>, BE?iJ#^:l-^$ft£&M^J© 5 ' 5^ATG©M^ 
2tg2£^jW^$ftS«fc?l£Lfco -fc©*^ ®W ^-©BamHIlM h <tRa 
pl©iS*S« 5 ' -GGATCCCCATG- 3* tU^tz 0 lib*lfcGST-Rapl©7 3 
^>/^<DS4ffl^7^; K3\ AHffit-stfe7#ALrr 0 K©»* 
&£ftfc*MS&i&SU 0.2mM IPTG M'vfu&ysf-jrif?* Mf5 7^F) 
t^T^ y^^^St#^^T(30°C. 2l^|ffl)^»artJCGST-Rapl^ V'^St 
»a?4r»-frfc w AMM^S^H^THlJRLLysis buffer (lOOmM NaCl, 50mM T 
ris-HCl(pH7.5), 1% Triton XI 00, 2mM MgCh, 0. 1 TlU/ml Aprotiniri)T?8BSP 

^Glutathione Sepharose 4Bt'-X(Amersham)^nx.4°C-^ 1 ^PbISJS^-^ 
„ GST-Rapl ti-X^fFJ&Ufco 
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(2) m*smtm<DMm 

10%^yyjV^-y h©293T$9Ii&{;:p30-Myc tagCD^XS. K**U^ hn^U 
«L^w«^Lysis buffert?»j»U ^^©^t-i^t^lHliR Lp30 Lysate 



(3) ^PlWt£ifc 

GST-Rapltf-X25#L£Loading buffer(25mM Tris-HCl(pH7. 5), 2mM BDTA, 
2.5mM MgCh, lmM DTDTfSfcfrU 2mM GTPr s(sigma)^PX.T37°C 15# 
h LRapl^^bt/Co CCiC250#UDp30 Lysate^P^.T4°C 

?-jvxj\/*—jiT m n ^ ^;w3- tr >j •> * o 

/MMrlf * K • — ± h V V Ai£ • — TtftFBl tfb£4& 1 ) Zlmtto ®«Lysis 
buf f er-T?4lsl^ U Lfc h*-Xlc25 #L©j»Jfr©i*- 77 7 

-^^.TSDS-PAGBCD-9" Ltz 0 V TVU^SDS-PAGECUWT^ 

X* ^oyf>f V^fofCo P30 ©^{±}(i— ^^{cKMycv^XlgG2atn; 
frCCell Signal in«)*ffll»\ r.^irC^-HRP#I^O^^XIgG(Sigina)^ffl^T 
s BCUb^3^^b^«ffl y J ^A(Araersham)^^$^T^tB Ltz a 
4\^3&myj ^ffi$tTlbn/;^'> V&m&ffi$rvy h (win Roof 

it^mioi/iymmm^^x, coma, ftt^nKicjtuttx^Mii: 

tiffifi&te&tUi, Rapli P 30 t<D^&mttZftmmk&®<DX9V-- 



/ 
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(1) p30KJ:S*>hS©ffc» 

p30 CDWbMM^^^(Dm^^^tMc3h9Tm^ t hp30 ©2tt£F-££H 
ALfco 3A9T»<hp30 ^ALfc«(3A9/p30) £3. SX/^^M/ATVUrt K 

t? 1 5 m&zffi&fc.-* # u l y ^ - h u/cx^ > h Lfc 0 

PBS -eWS^Stx 2mM MgCh &MuLtz?BS/0.2% Tx-100 >fetax.. 5^MB>T>*a 
^-hL/Co PBS 5 %^Jto^2 OWo^^Uo ^©*£ 

, v^Xin/^-^y (1%BSA t?5 0 Oj£?&fD *jta^.x 1 NfP^-T 

^^-hL/Co 4IUPBS/0.1JK;bSA TfflsiWk 400 ^RAlexa4885^-t^tT 
^XlgG (Molecular Probe) &#nx., lW>+a^-hLfc^ 4HJPBS/0. 

ixbsa -cas^ &M&is-^-mm$tmmLtz cms) 0 ^©mjh. p3o 

(2) T^t^*^S^t<Z>J»^^Sp30 tLFA-l 
T M<b^ti^»(APC) <h©8a»®fc«T ffltefl>fflfflm&T$totCt&n 
SttS*Tf*S*^ d.<Z>gaHc{*LFA-l/ICAM-l^-^So ^TCO^&iC&tf 
&p30 iLFA-1 CD^E&i^fco T |ffll&£ LTHEL (hen egg lysozyme)#MW3A 
9 T » APC iLTCH27$ffl»ffl^T^Lfio CH27,« (1x10 s /ml)£rHBL 
#CH (100 /ig)«tl 6^f^mL/co *©&> [lliic©3A9 T«£CH27*ffl 

US (mo 5 /ni)*»tf. 3 7 are 3 o^y+^-Mfe 3.3X^°5^1/at 

;l^t KT1 5£\ ^'JL'J ^V^n- h LfcX^-T Fi-v^> 

htfco PBS T3R3t*tk 2mM MgCh LfcPBS/0. 2ft Tx-100 *Jm^ 3#H 

^V+^^-hL/co PBS T#fc?#^ 5 %t«2 0»p^^W: 
o 5>y hKp30 iftffc (10^g/ml) (Ell. 2) „ ^1JU^ lWV+^-M/: 
o 4 HIPBS/O. lraJBMfc Alexa-546*S&-5 y MrC^XIgG( 1 %BSA T5 0 0 
<fg*@Rx Molecular Probe) *JniU lW^a<-H/io tf^Wt-^ 
XtitLPA-1 trC& (1 %BSA Tl 0 0&^ Pharmingen ) « 4 0PBS/0. lXT?2fe&- 
& N 1 %BSA Tl 0 OfS^fHRL/'cFITC- ^/Vifct^f-VtrCft (Jackson Labora 
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tory) lW>^-Hfco 4 0PBS/O. 

tJ-ycDi/^^^^tl-S) o ^©^m. LFA-1 <hp30 teT-APC 
#ttU M#tety^£Lfc (merge)o Ctl«p30 {c<fc£LFA-l 

,j ^ u-^->^tlfcp30^^X^ilfe?- <@B?U#% : 9) 
BcoRIlM h^Wt--SX^-1?— @^lJ^7B^LfcDNA»fn- ; £rfpML^ 
CMV oiy^yif-S^iJSL^CAG^ci^-^IB^J^W-r^^^^-pCNXE Cw3fc*c 

* BcoRI 5 -zmkLtzbcDlzWALtz 
o ftt-^e^XS K&Sal I -HindlllTimTSCiicJ;^ «£AKiffl^& 
DNAfrJt (3075bp) N int,CMV^y^y-tf--@^iJS.^CAG^n^--^I^iJ©T^ 

(2)^ X^©itfc?-#A 
h7>X^i->y ^-^^Xfp^^ Gordon (1980. ProcNalt. Acad. 

Sci. 77:7380-7384) <D&&&T&SM£t&o 

$fc-rint^^xc57BL/6N crj (0*^+- ;uxu^<-) \zttLxm$9mmmm 

o 
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mmmzjEfttm&m& mzwmvmw&m^v* uci :mchc 
icr) (b^^t) } <D$mi3&mi-& 0 z.(Dwm$m.^*tLT\$^ isif 
miz& zmzmm^z x t-mmmt$ -£> mamm^^n* ztitz & 

iT^-ff ^^iJOT-f V l/-^(d^Lfcll^(#^Il^^t^^ : SPF) 
(3)*IA£ ntzmfe¥-<Dffi#r 

spFisiw^^Am «l • spf«sh^) . '&&ntzmtt<z>mm ; &ft?o mm 

-f xvx : cord;27-2537-01) {Cj;<9DNA&ttiiit-<5o ffttfiSftfcDNASrT- V?" 

[^ti-?:tlATGACCGTGGACAGCAGCATGAGCAGCGGG C@^iJ#^l 1) REWATT 
TGTGAGCCAGGGCATTGGCCACACCA dM^tl 2)*ffll\ PCR{c£^A£*lfci|?j 
fBst'fs^irJn #*TT £ t -So d ^T1144bp©itfeTtf>t 
^ll^n^CiJcj:^. ftfflSMfe^O^A^^^n^o #A«£^<Z> 
5' #J^#^"t^CMV promoterlC^hh aPCRC^-f^-i LTATCAATTACGGGGTCATT 
AG Cffi^J#^-l 3) S.t>TGTACTGCCAAGTAGGAAAG (IS*J#-S§-1 4) ^^MB-M 
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(1) myc-tag (M&CDrp-V? >'^K<t LTfP&tU myc \z$$irZ>WF£k>tk 

ATGGAACAGAAACTCATATCGGAGGAGGATCTA HS^i#-%:7] 

(2) ^fcSL©p30 ©^SS^iJ Chl5myc-tag &ot;)- K>ATG <h 

ATGACCGTGG ACAGCAGCAT GAGCAGTGGG TACTGCAGCC TGGACGAGGA ACTGGAAGAC 
TGCTTCTTCA CTGCTAAGAC TACCTTTTTC AGAAATGCGC AGAGCAAACA TCTTTCAAAG 
AATGTCTGTA AACCTGTGGA GGAAACACAG CGCCCGCCCA CACTGCAGGA GATCAAGCAG 
AAGATCGACA GCTACAACAC GCGAGAGAAG AACTGCCTGG GCATGAAACT GAGTGAAGAC 
GGCACCTACA CGGGTTTCAT CAAAGTGCAT CTGAAACTCC GGCGGCCTGT GACGGTGCCT 
GCTGGGATCC GGCCCCAGTC CATCTATGAT GCCATCAAGG AGGTGAACCT GGCGGCTACC 
ACGGACAAGC GGACATCCTT CTACCTGCCC CTAGATGCCA TCAAGCAGCT GCACATCAGC 
AGCACCACCA CCGTCAGTGA GGTCATCCAG GGGCTGCTCA AGAAGTTCAT GGTTGTGGAC 
AATCCCCAGA AGTTTGCACT TTTTAAGCGG ATACACAAGG ACGGACAAGT GCTCTTCCAG 
AAACTCTCCA TTGCTGACCG CCCCCTCTAC CTGCGCCTGC TTGCTGGGCC TGACACGGAG 
GTCCTCAGCT TTGTGCTAAA GGAGAATGAA ACTGGAGAGG TAGAGTGGGA TGCCnCTCC 
ATCCCTGAAC TTCAGAACTT CCTAACAATC CTGGAAAAAG AGGAGCAGGA CAAAATCCAA 
CAAGTGCAAA AGAAGTATGA CAAGTTTAGG CAGAAACTGG AGGAGGCCTT AAGAGAATCC 
CAGGGCAAAC CTGGGTAA C@E?iJ^§-:3] 

(3) p30 <D&m%%&. (N 3fcl01 #gT5->©fj^M^^ K>o tztzL, El 6 
C -?^£*iT^<5deltaNp30 (c^fJfBmyc-tag fr-o^XlSK) > F>£A 

ATGGCTGGGATCC GGCCCCAGTC CATCTATGAT GCCATCAAGG AGGTGAACCT GGCGGCTACC 
ACGGACAAGC GGACATCCTT CTACCTGCCC CTAGATGCCA TCAAGCAGCT GCACATCAGC 
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AGCACCACCA CCGTCAGTGA GGTCATCCAG GGGCTGCTCA AGAAGTTCAT GGTTGTGGAC 
AATCCCCAGA AGTTTGCACT TTTTAAGCGG ATACACAAGG ACGGACAAGT GCTCTTCCAG 
AAACTCTCCA TTGCTGACCG CCCCCTCTAC CTGCGCCTGC TTGCTGGGCC TGACACGGAG 
GTCCTCAGCT TTGTGCTAAA GGAGAATGAA ACTGGAGAGG TAGAGTGGGA TGCCTTCTCC 
ATCCCTGAAC TTCAGAACTT CCTAACAATC CTGGAAAAAG AGGAGCAGGA CAAAATCCAA 
CAAGTGCAAA AGAAGTATGA CAAGTTTAGG CAGAAACTGG AGGAGGCCTT AAGAGAATCC 
CAGGGCAAAC CTGGGTAA ®^iJ#^:5(^JS] 

p30-Rapl^©4ffi#ffif£ «fc mmomj^vflfflBMmfflfrftz 

ftx^&t<D&&%mmt&ms&$mLx\<^o ^m^mmirtu^ p3o-Ra 
mumu wmftztUTmm-e%&o $e>»^ ^pso was*:/*- k*«s* 

N 3&*cjitfa>30 fflWz&t, W^d»fi-efl89ffli*®^its feo> p30- 

RaplP H ^^W©#§^fe^^®^^© ; ^ffl'tt*^ l ' > ° • ftUgfc&fiJffl L 

SBQ ID NO: 1, Human Rapl 

SBQ ID NO: 3, Human RAPL (or Human p30) 

SBQ ID NO: 5, Dominant-Negative Human RAPL 

SBQ ID NO: 7, Nucleotide Sequence for Myc-tag 

SBQ ID NO: 8, Peptide Sequence for Myc-tag 

SBQ ID NO: 9, House Mouse RAPL (Region 104 to 901 of mRNA) 

SBQ ID NO: 11, Description of Artificial Sequence: Oligonucleotide to ac 
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t as a primer for PCR 

SEQ ID NO: 12, Description of Artificial Sequence: Oligonucleotide to ac 
t as a primer for PCR 

SBQ ID NO: 13, Description of Artificial Sequence: Oligonucleotide to ac 
t as a primer for PCR 

SBQ ID NO: 14, Description of Artificial Sequence: Oligonucleotide to ac 
t as a primer for PCR 
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m & © $S ffl 

1 . (i) (a) ie^ij#^-:2^$ t ^ y ^i^ij t u < 

- k> (b)g^ij#-i- : r ^ y t 1> l < tt^RWfci^— 

Rapl <hp30 icDffiSfFfflS.^/^ fcte^£<©&£> & V 

2 . (1) (a) gfc^ biiiiRS ft*— o©# »J h\ (b)i*^ S>iHR£ ft 
(2) (a)8&^ 5>;1^$ ftS~o® # 'J K £ (b)i^ S»lt$R£ tlS-o 

&&tm$&% i i-fets©^ y -->i^*o 

3 . oom^mizti&— o©# y ^-/^ K&X>*/£ yt:tiCb)«f*^e>ai 
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7 . (a)«ftr» 6ig&3 o©# y Rdfe^r Ufc(b)i¥^ kSiR 
sns— o©# y K&&(b)i¥©# y Ktc^SHfcJfc#£rt:fcH8 

<vmi®%jmx}/iz™mmm*m&&m-m. i ~ 3 ©^-mA^ t-Ett 
# y K©N-*Jffifl8ic yjv* >-s- h7>x7x5 

#y Kt> U< ttS5?iJ#%:2-«3ft£T S y^B5^iJ©12#g©^y 

/<y vt?&£t s yBfflBW*#rs#u^f- k©n-«#K- f-* >-s- 
m©^-rti^-e^«9. cb)»©#y^f - k*^ @^ij#^-:4-e^$n^T s jw 

mp\&f?ir2># K©N-*^|iJ}CMyc^t 0 h U 

K£fct**©fi"e*stfc*£ i ~ 3 ©i>im^— fctE4&©x? y yyii&o 
9 . (a) mm^-z-emzti&T % jms&itm— 1> l < waMWtera-- 

©T^yWE?U*#W^"-5#U^f-K. *©«B^^ K*^«-€r©^> Rtf 
, B?«»:^n*7 5 7M?iJ©12#@©**y islsi)*'<V I J 

HE2?ij% L< lasses Utr * y»ie^Ji^K^(-i«!— ©t ^ 
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y 'W K^&<£*«*^«*n-s-o©# y Ktoo epjs 

tis— y Ki*^* LTtt*N Rapl ip30i©^SfPfflS.OV^/c 

ti|g^*ffi^Sl^ilB»r^k^*^»*^©^^ y-->^ffl*y ho 
10. (a)£$^ £>3iR£ n5-oO# y HXCJf/* Ji(b)i^ 

*r£ n«— y ^■/f - h>\ m*^?? k ur v *aa$#s 9 (ctEts© 
y-— y?m*v bo 

ffl^>y ho 

12. (a)l¥©^ 'J h>\ IS^iJ#^-:2^$n^T S 

S# y F©N-5l^|iJ(c^;i/^f-^ v-S- h 5 i -5 -H&m&Ztt 

#y Kt> t< «SB^j#^-:2^$n^T ^ y^ie^ij©i2#@©^y 5/y*< 
/<y y-cfc&r ^ ystt^ii**^s#y K©N-«fiij^^i/^^>-s- 

KON-^MiJicMyc^tf h-.^ll^^^c^y^^ K£fctt*©*refc* 

13. ffp&gu icib«©x^ y --y^^*7^tiai*^9 icistto^^ y 

y h^fflV, £>ft8Rapl £p30 1 ©taSfFffl&tf/^ fc«*££r £ 
£ Wmmt tzteZ<Di&o 

14. Rapl tv30£<Z>ffiEftm'Mf/£ 7^ti#^*ffi.#t Sf**^13tcf5tt 

15. |f^Iil3iCl2«gO>fk^t tzteJtOi&^m LXftZmmMMo 

16. ii^i4iciBife©^k^3^ fc«^©*fr£#W L-cttSSWUiBtoo 

17. fc«^teTO©*fi^ 

(a) ifeES&fe 

(b) &B@£% 
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(c) SH^IS^fEteRfk Rtf 

(d) ft 

19. lt^i|18iclBtt<Z)^y * p-*;U«**ffl^S - ££#m<hi*-5l£$r 

20. IS^Jgl8{c|B*fecD^y 9u-+J\tt#>S&frtzmrm*y ho 

21. Se^iJ#^-:4-e^n^T S y»E3WJi:EI-*> b < te^Kft}C|W]-<Z>T 

22. »*5ei»ciatt©# u \r&tz\*%<Dm&m-?2>, 

(a) 
(b) 

(c) wa&m&xmEtes 

(d) 0 

23. «*3S21lc|Btt®# U K£=>- K"TS# U 2 ? U*^ Ko 

24. ffi%m23\Z.%EM<Dtf. V*^ K^^PtT^ 
(a) sfeE^Eife 

(b) 

(c) l«^«IN?<Z>*g*fe5lBx 

(d) 0 

25. BB?U#%: 10 -C&SftST ^ 7 MS^IJiP)— 1> L < te^!Rift{C|5l— © 

26. iswtao -es$n*T ^ y^a^ijiiwi— *> l < w^sw^pi— © 
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28. 




C^;+ N x^-cw'R'SXte-c (=W) WR 2 m^&<0, r'^t;v 

n y Vl^TflBft^ flfz -> * d TVM^l^k 7 x — yJl^trfim^ 
ftfc? x-;l^ TJWV^gL < (i:^n7WSTii$n/:7 
t;U3+>'2^l< te^oT^^i'STE&^tifc? x—;i£k f h^tKo 

SSSHS^^On Y^-so 2 R 9 S^i9^ R 9 ri<r;Mvi^ ^o7W 
I v 7x — apt 8 vilff-peiHftS ftfc "7 ^ T)\s*M&£ L < «^ 
o Tfr*A&nw&& fifty x— ;wsxwr^3 * L<l^o7A/a+ 

& C t^#mi-r^Raplip30©^PJI^iJo 

29. |f^II28(^l/^T. X^TVl'^v'^-MS— ^T^Mr^^— 

s t^-^^-^S. fx-^S^tt^ fifiTfr'r—Ji'fi ;b*K— 
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31. l#3jc^28(Cfe^T>fb^/^ N— (2-xf;l/XM-;l/7;y-5 

- hU^;i/^-p^^v-3-h o y s/^p^^tf-vrt-M^iJ-s H\ N— ( 

2 -y f-ArXM—JVT 5 y — 5 — MJ 7Mn^ 3 - t°U - 4 - 
7 MnOX7 S b\ N- ( 2 — f 7"7*p h B ;VX;P*-^7 Sy-5-MJ7 
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Microtubule development by p30 
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SEQUENCE LISTING 

<110> Ishihara Sangyo Kaisha, Ltd. 

<120> Regulation of RAPL-Rapl Interaction 

<130> IS-08PCT 

<150> JP 2002-316892 
<151> 2002-10-30 

<160> 14 

<170> Patent In version 3. 1 

<210> 1 

<211> 555 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 
<222> (1)..(555) 
<223> Human Rapl 

atg°cgt 1 gag tac aag eta gtg gtc ctt ggt tea gga ggc gtt ggg aag 48 
Met Arg Glu Tyr Lys Leu Val Val Leu Gly Ser Gly Gly Val Gly Lys 
15 10 15 

tct get ctg aca gtt cag ttt gtt cag gga att ttt gtt gaa aaa tat 96 
Ser Ala Leu Thr Val Gin Phe Val Gin Gly He Phe Val Glu Lys Tyr 
20 25 30 

gac cca acg ata gaa gat tec tac aga aag caa gtt gaa gtc gat tgc 144 
Asp Pro Thr He Glu Asp Ser Tyr Arg Lys Gin Val Glu Val Asp Cys 
35 40 45 

caa cag tgt atg etc gaa ate ctg gat act gca ggg aca gag caa ttt 192 
Gin Gin Cys Met Leu Glu He Leu Asp Thr Ala Gly Thr Glu Gin Phe 
50 55 60 

aca gca atg agg gat ttg tat atg aag aac ggc caa ggt ttt gca eta 240 
Thr Ala Met Arg Asp Leu Tyr Met Lys Asn Gly Gin Gly Phe Ala Leu 
65 70 75 80 

ta tat tct att aca get cag tec acg ttt aac gac tta cag gac ctg 
al Tyr Ser He Thr Ala Gin Ser Thr Phe Asn Asp Leu Gin Asp Leu 

agg gaa cag att tta egg gtt aag gac acg gaa gat gtt cca atg att 336 
Arg Glu Gin lie Leu Arg Val Lys Asp Thr Glu Asp Val Pro Met He 
100 105 110 

ttg gtt ggc aat aaa tgt gac ctg gaa gat gag cga gta gtt ggc aaa 384 
Leu Val Gly Asn Lys Cys Asp Leu Glu Asp Glu Arg Val Val Gly Lys 



288 
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115 120 125 

gag cag ggc cag aat tta gca aga cag tgg tgt aac tgt gee ttt tta 
Glu Gin Gly Gin Asn Leu Ala Arg Gin Trp Cys Asn Cys Ala Phe Leu 
130 135 140 

gaa tct tct gca aag tea aag ate aat gtt aat gag ata ttt tat gac 
Glu Ser Ser Ala Lys Ser Lys He Asn Val Asn Glu He Phe Tyr Asp 
145 150 155 160 

ctg gtc aga cag ata aat agg aaa aca cca gtg gaa aag aag aag cct 
Leu Val Arg Gin He Asn Arg Lys Thr Pro Val Glu Lys Lys Lys Pro 
165 170 175 

aaa aag aaa tea tgt ctg ctg etc tag 
Lys Lys Lys Ser Cys Leu Leu Leu 
180 



<210> 2 

<211> 184 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Arg Glu Tyr Lys Leu Val Val Leu Gly Ser Gly Gly Val Gly Lys 
15 10 15 

Ser Ala Leu Thr Val Gin Phe Val Gin Gly He Phe Val Glu Lys Tyr 
20 25 30 

Asp Pro Thr He Glu Asp Ser Tyr Arg Lys Gin Val Glu Val Asp Cys 
35 40 45 

Gin Gin Cys Met Leu Glu He Leu Asp Thr Ala Gly Thr Glu Gin Phe 
50 55 60 

Thr Ala Met Arg Asp Leu Tyr Met Lys Asn Gly Gin Gly Phe Ala Leu 
65 70 75 80 

Val Tyr Ser lie Thr Ala Gin Ser Thr Phe Asn Asp Leu Gin Asp Leu 
85 90 95 

Arg Glu Gin He Leu Arg Val Lys Asp Thr Glu Asp Val Pro Met He 
100 105 110 

Leu Val Gly Asn Lys Cys Asp Leu Glu Asp Glu Arg Val Val Gly Lys 
115 120 125 



432 
480 
528 
555 
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Glu Gin Gly Gin Asn Leu Ala Arg Gin Trp Cys Asn Cys Ala Phe Leu 
130 135 140 

Glu Ser Ser Ala Lys Ser Lys He Asn Val Asn Glu He Phe Tyr Asp 
145 150 155 160 

Leu Val Arg Gin He Asn Arg Lys Thr Pro Val Glu Lys Lys Lys Pro 
165 170 175 

Lys Lys Lys Ser Cys Leu Leu Leu 
180 

<210> 3 
<211> 798 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(798) f n 

<223> Human RAPL (or Human p30) 

<400> 3 , in 

atg acc gtg gac age age atg age agt ggg tac tgc age ctg gac gag 48 
Met Thr Val Asp Ser Ser Met Ser Ser Gly Tyr Cys Ser Leu Asp Glu 
15 10 15 

gaa ctg gaa gac tgc ttc ttc act get aag act acc ttt ttc aga aat 96 
Glu Leu Glu Asp Cys Phe Phe Thr Ala Lys Thr Thr Phe Phe Arg Asn 
20 25 30 

gcg cag age aaa cat ctt tea aag aat gtc tgt aaa cct gtg gag gaa 144 
Ala Gin Ser Lys His Leu Ser Lys Asn Val Cys Lys Pro Val Glu Glu 
35 40 45 

aca cag cgc ccg ccc aca ctg cag gag ate aag cag aag ate gac age 192 
Thr Gin Arg Pro Pro Thr Leu Gin Glu He Lys Gin Lys He Asp Ser 
50 *" 55 60 

240 



aag gag gtg aac ctg gcg get acc acg gac aag egg aca tec ttc tac 
Lys Glu Val Asn Leu Ala Ala Thr Thr Asp Lys Arg Thr. Ser Phe Tyr 



288 



tac aac acg cga gag aag aac tgc ctg ggc atg aaa ctg agt gaa gac 
Tyj Asn Thr Arg Glu Lys Asn Cys Leu Gly Met Lys Leu Ser Glu Asp 

ggc acc tac acg ggt ttc ate aaa gtg cat ctg aaa etc egg egg cct 
Gly Thr Tyr Thr Gly Phe He Lys Val His Leu Lys Leu Arg Arg Pro 
85 90 95 

gtg acg gtg cct get ggg ate egg ccc cag tec ate tat gat gee ate 336 
Val Thr Val Pro Ala Gly He Arg Pro Gin Ser He Tyr Asp Ala He 
100 105 HO 



384 
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ctg ccc eta gat gec ate aag cag ctg cac ate age age ace ace ace 432 
Leu Pro Leu Asp Ala He Lys Gin Leu His He Ser Ser Thr Thr Thr 
130 135 140 

gtc agt gag gtc ate cag ggg ctg etc aag aag ttc atg gtt gtg gac 480 
Val Ser Glu Val He Gin Gly Leu Leu Lys Lys Phe Met Val Val Asp 
145 150 155 160 

aat ccc cag aag ttt gca ctt ttt aag egg ata cac aag gac gga caa 528 
Asn Pro Gin Lys Phe Ala Leu Phe Lys Are He His Lys Asp Gly Gin 
165 170 175 

gtg etc ttc cag aaa etc tec att get gac cgc ccc etc tac ctg cgc 576 
Val Leu Phe Gin Lys Leu Ser He Ala Asp Arg Pro Leu Tyr Leu Arg 
ian 185 190 



624 



672 



cte ctt get ggg cct gac acg gag gtc etc age ttt gtg eta aag gag 
ill Leu III Gly Pro Asp Thr Glu Val Leu Ser Phe Val Leu Lys Glu 
195 200 205 

aat gaa act gga gag eta gag tgg gat gee ttc tec ate cct gaa ctt 
Asn Glu Thr Gly Glu Val Glu Trp Asp Ala Phe Ser He Pro Glu Leu 
210 215 220 

cag aac ttc eta aca ate ctg gaa aaa gag gag cag gac aaa ate caa 720 
Gin Asn Phe Leu Thr He Leu Glu Lys Glu Glu Gin Asp Lys He Gin 
225 230 235 240 

caa gtg caa aag aag tat gac aag ttt agg cag aaa ctg gag gag gee 768 
Gin Val Gin Lys Lys Tyr Asp Lys Phe Arg Gin Lys Leu Glu Glu Ala 
245 250 ^55 

tta aga gaa tec cag ggc aaa cct ggg taa 798 
Leu Arg Glu Ser Gin Gly Lys Pro Gly 
260 265 

<210> 4 
<211> 265 
<212> PRT 
<213> Homo sapiens 

<400> 4 

Met Thr Val Asp Ser Ser Met Ser Ser Gly Tyr Cys Ser Leu Asp Glu 
15 10 15 

Glu Leu Glu Asp Cys Phe Phe Thr Ala Lys Thr Thr Phe Phe Arg Asn 
20 25 oU 

Ala Gin Ser Lys His Leu Ser Lys Asn Val Cys Lys Pro Val Glu Glu 
35 40 45 
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Thr Gin Arg Pro Pro Thr Leu Gin Glu lie Lys Gin Lys lie Asp Ser 
50 55 60 

Tyr Asn Thr Arg Glu Lys Asn Cys Leu Gly Met Lys Leu Ser Glu Asp 
65 70 75 80 

Gly Thr Tyr Thr Gly Phe He Lys Val His Leu Lys Leu Arg Arg Pro 
85 90 95 

Val Thr Val Pro Ala Gly lie Arg Pro Gin Ser He Tyr Asp Ala lie 
100 105 HO 

Lys Glu Val Asn Leu Ala Ala Thr Thr Asp Lys Arg Thr Ser Phe Tyr 
115 120 125 

Leu Pro Leu Asp Ala He Lys Gin Leu His He Ser Ser Thr Thr Thr 
130 135 140 

Val Ser Glu Val He Gin Gly Leu Leu Lys Lys Phe Met Val Val Asp 
145 150 155 160 

Asn Pro Gin Lys Phe Ala Leu Phe Lys Arg lie His Lys Asp Gly Gin 
165 170 175 

Val Leu Phe Gin Lys Leu Ser He Ala Asp Arg Pro Leu Tyr Leu Arg 
180 185 190 

Leu Leu Ala Gly Pro Asp Thr Glu Val Leu Ser Phe Val Leu Lys Glu 
195 200 205 

Asn Glu Thr Gly Glu Val Glu Trp Asp Ala Phe Ser He Pro Glu Leu 
210 215 220 

Gin Asn Phe Leu Thr He Leu Glu Lys Glu Glu Gin Asp Lys He Gin 
225 230 235 240 

Gin Val Gin Lys Lys Tyr Asp Lys Phe Arg Gin Lys Leu Glu Glu Ala 
245 250 255 

Leu Arg Glu Ser Gin Gly Lys Pro Gly 
260 265 



<210> 5 
<211> 498 
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cag ggc aaa cct ggg taa 
Gin Gly Lys Pro Gly 



165 



<210> 6 
<211> 165 
<212> PRT 



48 



96 



<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 
<222> (1)..(498) 

<223> Dominant-Negative Human RAPL 
<400> 5 

get ggg ate egg ccc cag tec ate tat gat gee ate aag gag gtg aac 
Ala Gly He Arg Pro Gin Ser lie Tyr Asp Ala He Lys Glu Val Asn 
15 10 15 

ctg gcg get ace acg gac aag egg aca tec ttc tac ctg ccc eta gat 
Leu Ala Ala Thr Thr Asp Lys Arg Thr Ser Phe Tyr Leu Pro Leu Asp 
20 25 30 

gec ate aag cag ctg cac ate age age ace ace ace gtc agf gag gtc 144 
Ala lie Lys Gin Leu His lie Ser Ser Thr Thr Thr Val Ser Glu Val 
35 40 45 

ate cag ggg ctg etc aag aag ttc atg gtt gtg gac aat ccc cag aag 192 
lie Gin Gly Leu Leu Lys Lys Phe Met Val Val Asp Asn Pro Gin Lys 
50 55 60 

ttt gca ctt ttt aag egg ata cac aag gac gga caa gtg etc ttc cag 240 
Phe Ala Leu Phe Lys Arg He His Lys Asp Gly Gin Val Leu Phe Gin 
65 70 75 80 

aaa etc tec att get gac cgc ccc etc tac ctg cgc ctg ctt get ggg 288 
Lys Leu Ser He Ala Asp Arg Pro Leu Tyr Leu Arg Leu Leu Ala Gly 
85 90 95 

cct gac acg gag gtc etc age ttt gtg eta aag gag aat gaa act gga 336 
Pro Asp Thr Glu Val Leu Ser Phe Val Leu Lys Glu Asn Glu Thr Gly 
100 105 HO 

gag gta gag tgg gat gec ttc tec ate cct gaa ctt cag aac ttc eta 384 
Glu Val Glu Trp Asp Ala Phe Ser He Pro Glu Leu Gin Asn Phe Leu 
115 120 125 

aca ate ctg gaa aaa gag gag cag gac aaa ate caa caa gtg caa aag 432 
Thr He Leu Glu Lys Glu Glu Gin Asp Lys He Gin Gin Val Gin Lys 
130 135 140 

aag tat gac aag ttt agg cag aaa ctg gag gag gee tta aga gaa tec 480 
Lys Tyr Asp Lys Phe Arg Gin Lys Leu Glu Glu Ala Leu Arg Glu Ser 
145 ' 150 155 160 

498 
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<213> Homo sapiens 
<400> 6 

Ala Gly He Arg Pro Gin Ser He Tyr Asp Ala He Lys Glu Val Asn 
15 10 15 

Leu Ala Ala Thr Thr Asp Lys Arg Thr Ser Phe Tyr Leu Pro Leu Asp 
20 25 oU 

Ala lie Lys Gin Leu His He Ser Ser Thr Thr Thr Val Ser Glu Val 
35 40 45 

He Gin Gly Leu Leu Lys Lys Phe Met Val Val Asp Asn Pro Gin Lys 
50 55 60 

Phe Ala Leu Phe Lys Arg He His Lys Asp Gly Gin Val Leu Phe Gin 
65 70 75 80 ■ 

Lys Leu Ser He Ala Asp Arg Pro Leu Tyr Leu Arg Leu Leu Ala Gly 
85 90 95 

Pro Asp Thr Glu Val Leu Ser Phe Val Leu Lys Glu Asn Glu Thr Gly 
100 105 HO 

Glu Val Glu Trp Asp Ala Phe Ser He Pro Glu Leu Gin Asn Phe Leu 
115 120 125 

Thr He Leu Glu Lys Glu Glu Gin Asp Lys He Gin Gin Val Gin Lys 
130 135 140 

Lys Tyr Asp Lys Phe Arg Gin Lys Leu Glu Glu Ala Leu Arg Glu Ser 
145 150 155 160 

Gin Gly Lys Pro Gly 
165 



<210> 7 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Nucleotide Sequence for Myc-tag 

<400> 7 t t 

atggaacaga aactcatatc ggaggaggat eta 



33 
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<210> 8 

<211> 11 

<212> PRT 

<213> Artificial Sequence 

<220> r „ , 

<223> Peptide Sequence for Myc-tag 

<400> 8 

Met Glu Gin Lys Leu lie Ser Glu Glu Asp Leu 
1 5 10 



<210> 9 

<211> 798 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (1) (798) 

<223> House Mouse RAPL (Region 104 to 901 of mRNA) 



atg acc gtg gac age age atg age age ggg tac tgc age ctg gac gag 48 
Met Thr Val Asp Ser Ser Met Ser Ser Gly Tyr Cys Ser Leu Asp Glu 
15 10 15 

gaa ctg gaa gat tgc ttc ttt acg get aag acc acc ttc ttc agg aat 
Glu Leu Glu Asp Cys Phe Phe Thr Ala Lys Thr Thr Phe Phe Arg Asn 
20 25 

ctt cag age aaa cag cet tea aag aat etc tgt aag gca gtg gag gag 
Leu Gin Ser Lys Gin Pro Ser Lys Asn Val Cys Lys Ala Val Glu Glu 
35 40 45 

aca cag cae eeg ccc acg ata cag gag ate aag cag aag att gac age 
Thr Gin His Pro Pro Thr He Gin Glu He Lys Gin Lys He Asp Ser 
50 55 60 

tat aac age agg gag aag cae tgc ctg ggc atg aag ctg agt gaa gat 
Tyr Asn Ser Arg Glu Lys His Cys Leu Gly Met Lys Leu Ser Glu Asp 
65 70 75 80 

ggc acc tac aca ggt ttc ate aaa gtg eat ttg aag etc cga egg cca 288 
Gly Thr Tyr Thr Gly Phe He Lys Val His Leu Lys Leu Arg Arg Pro 
85 90 9b 

gtg acg gtg ccc get ggg ate egg ccc cag tec ate tat gat gee att 
Val Thr Val Pro Ala Gly He Arg Pro Gin Ser He Tyr Asp Ala lie 
100 105 HO 

aag gaa gtg aac cet gca gee acc aca gac aag egg act tec ttc tac 
Lys Glu Val Asn Pro Ala Ala Thr Thr Asp Lys Arg Thr Ser Phe Tyr 



96 
144 
192 
240 



336 



384 
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115 120 125 

ctg cca etc gat gec ate aag cag eta cat ate age age ace acc acg 432 
Leu Pro Leu Asp Ala He Lys Gin Leu His He Ser Ser Thr Thr Thr 
130 135 140 

gtt agt gag gtc ate cag ggg ctg etc aag aag ttc atg gtt gtg gac 
Val Ser Glu Val He Gin Gly Leu Leu Lys Lys Phe Met Val Val Asp 
145 150 155 160 

aac cca cag aag ttt gca ctt ttt aag egg ata cac aaa gat gga caa 
Asn Pro Gin Lys Phe Ala Leu Phe Lys Arg lie His Lys Asp Gly Gin 
165 170 175 



480 
528 



gtg etc ttc cag aaa etc tec att get gac tat cct etc tac ctt cgt 576 
Val Leu Phe Gin Lys Leu Ser He Ala Asp Tyr Pro Leu Tyr Leu Arg 
180 185 190 

ctg etc get ggg cct gac acc gat gtt etc age ttt gtg eta aag gag 624 
Leu Leu Ala Gly Pro Asp Thr Asp Val Leu Ser Phe Val Leu Lys Glu 
195 200 205 

aat gaa act gga gag gtg gag tgg gat gec ttt tec att cct gaa etc 672 
Asn Glu Thr Gly Glu Val Glu Trp Asp Ala Phe Ser He Pro Glu Leu 
210 215 220 

cag aac ttt tta act ate ctg gaa aaa gag gag cag gac aag ate cat 720 
Gin Asn Phe Leu Thr He Leu Glu Lys Glu Glu Gin Asp Lys lie His 
225 230 235 240 

caa ctg caa aag aag tac aac aaa ttc cgt cag aaa ctg gaa gag gca 768 
Gin Leu Gin Lys Lys Tyr Asn Lys Phe Arg Gin Lys Leu Glu Glu Ala 
245 250 255 



tta cga gag tec caa ggg aag ccg ggg taa 
Leu Arg Glu Ser Gin Gly Lys Pro Gly 
260 265 



<210> 10 

<211> 265 

<212> PRT 

<213> Mus musculus 

<400> 10 

Met Thr Val Asp Ser Ser Met Ser Ser Gly Tyr Cys Ser Leu Asp Glu 
15 10 15 

Glu Leu Glu Asp Cys Phe Phe Thr Ala Lys Thr Thr Phe Phe Arg Asn 
20 25 30 

Leu Gin Ser Lys Gin Pro Ser Lys Asn Val Cys Lys Ala Val Glu Glu 
35 40 45 



798 
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Thr Gin His Pro Pro Thr He Gin Glu He Lys Gin Lys He Asp Ser 
50 55 60 

Tyr Asn Ser Arg Glu Lys His Cys Leu Gly Met Lys Leu Ser Glu Asp 
65 70 75 80 

Gly Thr Tyr Thr Gly Phe He Lys Val His Leu Lys Leu Arg Arg Pro 
85 90 95 

Val Thr Val Pro Ala Gly He Arg Pro Gin Ser He Tyr Asp Ala He 
100 105 110 

Lys Glu Val Asn Pro Ala Ala Thr Thr Asp Lys Arg Thr Ser Phe Tyr 
115 120 125 

Leu Pro Leu Asp Ala He Lys Gin Leu His He Ser Ser Thr Thr Thr 
130 * 135 140 

Val Ser Glu Val He Gin Gly Leu Leu Lys Lys Phe Met Val Val Asp 
145 150 155 160 

Asn Pro Gin Lys Phe Ala Leu Phe Lys Arg He His Lys Asp Gly Gin 
165 170 175 

Val Leu Phe Gin Lys Leu Ser He Ala Asp Tyr Pro Leu Tyr Leu Arg 
180 185 190 

Leu Leu Ala Gly Pro Asp Thr Asp Val Leu Ser Phe Val Leu Lys Glu 
195 200 205 

Asn Glu Thr Gly Glu Val Glu Trp Asp Ala Phe Ser He Pro Glu Leu 
210 215 220 

Gin Asn Phe Leu Thr He Leu Glu Lys Glu Glu Gin Asp Lys He His 
225 230 235 240 

Gin Leu Gin Lys Lys Tyr Asn Lys Phe Arg Gin Lys Leu Glu Glu Ala 
245 250 255 

Leu Arg Glu Ser Gin Gly Lys Pro Gly 
260 265 



<210> 11 
<211> 30 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide to act as a primer for PCR 
<400> 11 

atgaccgtgg acagcagcat gagcagcggg 



<210> 12 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a primer for PCR 

<400> 12 

tatttgtgag ccagggcatt ggccacacca 



<210> 13 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a primer for PCR 

<400> 13 

atcaattacg gggtcattag 



<210> 14 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a primer for PCR 

<400> 14 

tgtactgcca agtaggaaag 
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